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The  Proposed  New  International  Candle. 

We  are  glad  to  learn  that  good  progress  is  being  reported  in 
the  direction  of  securing  an  official  international  candle,  through 
the  work  of  the  National  Physical  Laboratories  and  the  Inter¬ 
national  Electrotechnical  Commission.  It  will  be  remembered 
that  various  countries  have  maintained  national  standards  of 
luminous  intensity,  through  the  medium  of  certain  hydro¬ 
carbon-oxygen  flames  under  definite  specifications.  England  had 
originally  a  sperm  candle  flame,  and  more  recently  has  adopted 
a  standard  flame  of  pentane  gas.  France  has  a  standard  colza- 
oil  flame  called  the  Carcel.  Germany  has  a  standard  amyl- 
acetate  flame,  called  the  Hefner.  This  country  has  depended 
upon  the  pentane  flame  in  its  gas  industry,  but  has  relied  upon 
incandescent-lamp  secondary  standards  in  its  electric  lighting, 
the  incandescent. lamps  being  standardized  to  the  assumed  value 
of  the  English  candle.  Incandescent  lamps  cannot  be  prede¬ 
termined  in  luminous  intensity  with  the  requisite  precision  for 
standard  purposes.  No  set  of  specifications  for  the  preparation 
of  all  incandescent  lamp  has  enabled  us,  as  yet,  to  assign  the 
luminous  intensity  of  the  lamp  in  advance.  The  lamp  will  vary 
in  intensity  between  fairly  wide  limits.  But  a  batch  of  well- 
constructed  incandescent  lamps,  seasoned  by  being  operated  for, 
say,  50  hours  at  rated  voltage,  may  be  calibrated  with  consider¬ 
able  precision  by  photometric  comparison  with  some  standard 
luminous  source  of  the  same  color,  and  will  then  preserve  that 
calibration  for  a  long  period,  if  operated  only  occasionally  for 
short  intervals.  Moreover,  it  has  been  demonstrated  that  the 
probable  error  of  photometric  comparisons  between  different 
seasoned  incandescent  lamps  of  the  same  color  is  markedly 
smaller  than  similar  photometric  comparisons  between  flames. 
In  other  words,  incandescent  lamps  are  not  adapted  for  primary 
standards  of  intensity,  but  they  are  well  adapted  for  preserving 
any  assigned  standardization.  In  the  hands  of  skilled  observers, 
with  accurate  voltmeters,  they  are  good  custodians  of  luminous 
intensity. 

In  view  of  the  differences  between  the  various  national 
candles,  the  Bureau  of  Standards,  supported  by  the  American 
Institute  of  Electrical  Engineers,  the  Illuminating  Engineering 
Society  and  the  American  Gas  Institute,  has  sought  to  bring 
about  an  international  unification  of  the  candle,  through  the 
medium  of  a  stock  of  seasoned  incandescent  lamps.  The 
bureau  ascertained  by  taking  over  a  batch  of  such  lamps  to 
Europe  that  the  difference  between  the  luminous  intensities  of 
the  standard  candle  in  England,  France  and  America  was  only 
a  small  amount,  and  that  if  an  agreement  could  be  reached  by 
these  countries,  an  international  candle  could  be  arrived  at 
which  might  be  maintained  in  future  by  mutual  exchange  and 
intercomparison  of  standard  incandescent  lamps.  At  the  coun¬ 
cil  meeting  of  the  International  Electrotechnical  Commission, 
held  in  London,  last  October,  the  French  committee  brought 
up  the  question  of  a  proposed  international  candle.  No  action 
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■  was  taken  at  the  time,  but  the  matter  was  left  for  further  con¬ 

sideration  by  the  various  national  committees.  Since  that 
L  time,  however,  considerable  progress  has  been  made.  The 

British  committee  has  taken  the  matter  up  with  the  official 
co-operation  of  the  gas  industry  in  Great  Britain,  and  has  issued 
''  a  report  recommending  to  all  the  other  national  committees  a 

proposed  international  candle  which  shall  be  equal  to  a  pentane 
candle  for  England,  to  a  bougie  decimale  for  France,  to  an 
*!  American  candle  for  the  United  States,  and  to  10/9  of  a  Hefner. 

It  can  hardly  be  expected  that  Germany  would  give  up  the 
*.  Hefner  standard,  which  she  has  maintained  so  long;  but  at  least 

Germany  would  gain  the  advantage  of  having  a  simple  numeri- 
cal  relation  between  her  Hefner  candle  and  the  international 
i'  candle  of  other  countries. 


The  American  Institute  of  Electrical  Engineers,  the  American 
committee  of  the  International  Electrotechnical  Commission, 
the  Illuminating  Engineering  Society  and  the  American  Gas 
Institute  have  all  agreed  to  the  Bureau  of  Standard’s  entering 
into  this  international  arrangement,  although  the  plan  is  more 
onerous  on  America  than  upon  any  of  the  other  subscribing 
countries,  because  it  involves  lowering  the  standard  candle- 
power  of  America  as  maintained  by  the  bureau  to  the  extent  of 
1.6  per  cent.  A  i6-cp  lamp  on  the  old  basis  will  thus  become  a 
lamp  of  16.256  international  candles,  a  difference  which  is  im¬ 
material  in  the  commercial  branches  of  the  lighting  industry,  but 
will  be  distinctly  appreciable  in  the  standard  photometric  labora¬ 
tories  of  the  country.  France  already  has  the  bougie  decimale, 
and  needs  no  change.  England  can  effect  the  change  without 
any  difficulty  by  a  slight  modification  of  the  pentane  specifica¬ 
tions  with  regard  to  the  measurement  of  water  vapor  in  the 
atmosphere  of  the  photometric  laboratory.  It  is  earnestly  to  be 
hoped  that  the  international  candle  may  be  adopted  by  all  of  the 
countries  interested.  We  should  then  have  only  two  luminous 
standard  intensities  instead  of  half  a  dozen.  That  is,  we  should 
have  the  international  candle  and  the  Hefner,  which  is  90  per 
cent  of  the  former.  We  expect  to  hear  shortly  that  the  Inter¬ 
national  Electrotechnical  Commission  has  reached  a  satisfactory 
agreement  upon  the  matter. 


Commutation  Phenomena. 

Although  thousands  of  dynamos  are  in  daily  use  employing 
commutators,  and  although  the  commutator  is  now  an  old  and 
time-honored  device,  yet  there  is  always  much  to  be  learned 
from  an  investigation  of  the  properties  and  behavior  of  a  com¬ 
mutator,  for,  while  the  commutator  is  a  very  simple  affair 
superficially,  it  is  a  most  complex  device  in  detail.  The  article 
by  Mr.  Carlton  L.  Kennedy,  on  page  971,  presents  some  inter¬ 
esting  elementary  features  concerning  the  behavior  of  a  commu¬ 
tator.  It  is  pointed  out  that  if  the  coil  under  commutation  were 
inductanceless,  the  rise  of  current  through  the  leading  segment 
would  have  a  uniform  gradient  uphill,  while  the  fall  of  cur¬ 
rent  in  the  trailing  segment  would  have  a  similar  uniform 
gradient  downhill.  Inductance  tends  to  alter  the  gradient  in 
one  way  and  inserting  resistance  in  the  material  of  the  brush 
adds  another  modification.  The  tendency  under  load  is  to 
force  a  considerable  current  density  into  the  edge  of  the  trailing 
segment  just  before  breaking  contact.  If  this  current  density 
rises  high  enough,  and  persists  long  enough,  the  metal  in  the 


segment  will  be  vaporized  with  a  vicious  green  spark;  whereas 
if  the  final  current  on  letting  go  is  kept  down  to  a  certain  limit, 
and  if  the  time  during  which  this  limit  acts  is  sufficiently  re¬ 
duced,  the  spark  at  rupture  will  not  be  hot  enough  to  erode  the 
commutator  segment  materially.  There  will  probably  be  visible 
sparking,  but  it  will  be  of  the  carbon-arc  type  and  not  of  the 
copper-arc  type. 


Joint  Pole  Lines. 

The  description  printed  elsewhere  of  the  joint  pole  line  sys¬ 
tem  inaugurated  in  Los  Angeles  points  a  moral  which  it  would 
be  well  to  read.  Joint  occupancy  of  pole  lines  is  common 
enough,  but  the  systematic  arrangements  carried  out  in  Los 
Angeles  have  an  exceptional  measure  of  importance.  When 
several  electric  companies  for  various  service  are  operating  in 
a  city,  the  question  of  pole  locations  becomes  very  troublesome. 
Underground  distribution,  desirable  as  it  is,  in  most  places  is 
quite  prohibitive  in  cost.  To  enforce  it  generally  would  imply 
depriving  part  of  the  community  of  the  benefits  of  electric 
service  entirely,  or  permitting  them  to  have  it  only  at  very 
high  prices.  Granted  the  need  of  making  provision  for  over¬ 
head  service,  it  seems  that  the  Los  Angeles  plan  should  be 
followed  whenever  it  is  possible.  One  line  of  well-located  and 
well-set  poles  can  give  service  more  cheaply  and  effectively 
than  the  usual  tangle  to  be  found  in  the  streets,  and  there  is 
no  serious  objection  to  its  use.  The  general  installation  of 
such  a  system  would  free  many  a  city  from  what  has  become  a 
really  serious  burden.  The  chief  difficulty  is  to  get  the  various 
companies  to  undertake  harmonious  action.  As  a  rule,  they 
are  wanting  in  harmony,  each  striving  to  throw  all  the  expense 
upon  the  others.  Perhaps  the  only  influence  that  can  be  made 
generally  effective  is  a  choice  between  agreement  on  a  joint 
pole  scheme  and  going  underground.  Generally,  the  telephone 
and  telegraph  companies  are  first  in  the  field,  and  their  lines, 
never  really  well  built  at  the  beginning,  are  commonly  in  bad 
shape  by  the  time  other  electric  services  are  well  established. 
Consequently  it  is  impracticable  to  arrange  for  joint  use  and 
there  the  matter  drops. 

In  Los  Angeles  the  establishment  of  proper  overhead  service 
seems  to  have  been  taken  up  very  thoroughly  and  systematically. 
.•\  joint  pole  committee  has  affairs  well  in  hand  with  the  intent 
of  clearing  the  streets  outside  the  established  underground 
district  of  all  unnecessary  poles.  The  joint  use  of  over  10,000 
poles,  established  within  about  two  years,  is  evidence  enough 
of  the  committee’s  activity.  The  immediate  value  of  the  work 
is  shown  in  the  practical  cessation  of  the  complaints  that  would 
certainly  have  forced  the  construction  of  much  additional  un¬ 
derground  work  had  they  not  been  thus  stilled.  More  than 
this,  the  united  service  can  be  more  cheaply  and  effectively 
carried  out  than  any  set  of  independent  schemes,  and  probably 
with  less  danger  of  interference  between  the  several  sets  of 
wires.  At  least  this  advantage  can  be  secured,  that  the  several 
circuits  shall  occupy  positions  with  respect  to  each  other  that 
shall  make  the  chance  of  interference  a  minimum.  And  in  new 
construction  the  work  can  be  done  more  thoroughly  and  safely 
than  in  any  attempt  to  mix  new  construction  with  old.  Risk 
from  crossing  of  wires  comes  chiefly  from  bad  workmanship, 
and  when  all  the  companies  interested  unite  in  the  building, 
the  merest  self-interest  will  take  care  of  the  matter  of  safe 
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construction.  A  first-class  pole  line,  while  never  exactly  orna¬ 
mental,  can  at  least  be  made  comparatively  unobjectionable,  and 
is  in  every  case  preferable  to  several  bad  pole  lines.  Los 
Angeles  is  a  city  that  has  been  very  progressive  in  electrical 
matters.  It  has,  if  we  remember  correctly,  quite  the  largest 
consumption  of  electrical  energy  per  capita  of  any  city  in  the 
country,  and  inferentially,  in  the  world.  Its  solution  of  the 
pole-line  problem  was  needed  and  seems  to  be  a  very  happy 
one.  Whether  it  would  work  out  as  well  elsewhere,  in  a 
severer  climate,  remains  to  be  seen.  Fifteen-thousand-volt 
transmission  wires  and  telephone  wires  on  the  same  pole  line 
form  a  combination  that  would  worry  the  average  city  elec¬ 
trician  during  a  sleet  storm.  Yet  with  proper  construction  it  is 
probably  safer  than  if  the  lines  were  scattered  over  the  terri¬ 
tory  without  any  system,  as  is  usually  the  case.  We  shall  hope 
to  see  the  Los  Angeles  plan  copied  elsewhere,  for  the  tangled 
pole  lines  of  most  cities  in  this  country  are  altogether  objec¬ 
tionable. 


'Lorque  Relations  in  Induction  Motors. 

As  is  well  known,  the  starting  torque  of  a  polyphase  induc¬ 
tion  motor  is  proportional  to  the  power  dissipated  in  the  secon¬ 
dary  circuit  under  starting  conditions,  and  is  equal  directly 
thereto  when  expressed  in  so-called  “synchronous  watts.”  It 
follows,  therefore,  that  the  starting  torque  may  be  increased  by 
any  method  that  will  increase  the  secondary  losses  at  stand¬ 
still,  such  as  increasing  the  resistance  without  decreasing  the 
current  appreciably,  or  increasing  the  current  without  changing 
the  resistance.  The  present  issue  contains  an  article  by  Mr.  M. 
Berthold  outlining  the  changes  in  design  proportions  that  affect 
the  torque  relations,  and  an  article  by  Dr.  A.  S.  McAllister  dis¬ 
cussing  the  effect  upon  the  torque  of  changing  the  secondary 
resistance  of  a  motor  without  altering  the  design  proportions. 


Mr.  Berthold  shows  to  what  extent  the  various  operating 
characteristics  of  the  motor  depend  upon  the  performance  at 
starting.  Thus,  a  motor  that  possesses  a  low  power  factor  and 
a  high  torque  at  standstill  requires  a  large  current  at  start,  but 
operates  with  high  efficiency  and  good  speed  regulation.  The 
article  by  Dr.  McAllister  deals  with  a  diagram  which  represents 
the  complete  performance  of  an  induction  motor  throughout  all 
ranges  of  speed  and  changes  of  the  resistance  of  the  secondary. 
The  diagram  is  based  on  the  fact  that,  of  the  total  power  deliv¬ 
ered  by  the  primary,  the  part  not  absorbed  in  the  secondary 
resistance  is  transmitted  to  the  rotor  for  mechanical  work,  the 
latter  power  being  received  at  unity  power  factor.  Thus,  the 
primary  quantities  depend  solely  upon  the  power  delivered  by 
the  primary,  and  are  unaffected  by  the  relative  subdivisions  of 
the  power  into  electrical  loss  and  mechanical  work  after  it 
reaches  the  secondary.  The  ratio  of  the  secondary  loss  to  the 
secondary  input  is  the  rotor  slip,  which  alone  is  varied  by  the 
change  in  the  relative  values  of  the  subdivisions.  These  facts 
have  long  been  known,  but  it  is  convenient  to  have  them  repre¬ 
sented  in  the  simple  rectangular  diagram  described  in  this  issue. 


Water-Powers  in  Scandinavia. 

Recent  numbers  of  Engineering  (London)  contain  a  most 
interesting  and  striking  account  of  the  great  work  that  is  being 
carried  on  in  Norway  and  Sweden  in  the  development  of  the 


hydraulic  resources  for  electrical  transmission.  The  Scandina¬ 
vian  peninsula  with  its  large  mountainous  area  is  rich  in  water- 
powers,  making  up  in  head  what  is  lacking  in  flow,  there  being 
no  rivers  of  considerable  size.  It  is  a  thing  to  be  noted,  by 
the  way,  that  most  of  the  world’s  hydraulic  power  is  furnished 
by  the  smaller  rivers.  The  total  available  water-power  of  the 
two  kingdoms  reaches  about  9,000,000  hp,  of  which  only  about 
10  per  cent  is  yet  developed  or  being  developed.  Neither  coun¬ 
try  is  conspicuous  for  large  manufactures,  and  one  of  the  most 
striking  things  about  the  recent  hydraulic  work  is  that  no  in¬ 
considerable  part  of  it  is  intended  for  the  fixation  of  atmos¬ 
pheric  nitrogen,  which  must  now  be  recognized  as  an  actual 
process  of  no  uncertain  commercial  value.  Plants  for  the 
nitrate  trade  having  a  capacity  of  more  than  a  quarter  of  a 
million  horse-power  are  now  under  construction,  and  more  are 
being  projected.  It  is  a  curious  thing  that  American  engineers 
and  investors  should  not  have  considered  seriously  this  nitrate 
process,  wWch  furnishes  an  almost  ideal  supplementary  source 
of  load  to  take  up  the  power  not  utilized  for  regular  trans¬ 
mission  service.  As  unfortunately  is  becoming  usual  of  recent 
years,  we  are  lagging  in  this  technical  development,  which  has 
been  advanced  to  a  practical  stage  abroad.  When  a  great  con¬ 
cern  like  the  Badische  Analin  und  Soda  Fabric  develops,  as  it 
has  done,  70,000  electrical  horse-power  in  a  single  plant  for 
nitrate  making,  it  is  high  time  for  Americans  to  wake  up  from 
their  happy  dream  of  manufacturing  standardization  and  take 
notice. 


This  particular  plant  is  at  Tya  in  southwestern  Norway,  and 
it  is  especially  notable  as  being  not  only  the  seat  of  one  of  the 
highest  utilized  falls  in  the  world,  but  as  showing  a  beautiful 
example  of  high-head  storage.  The  total  head  above  the  Pelton 
wheels  is  3288  ft.,  and  the  calculated  loss  by  friction  in  the  tun¬ 
nels  and  pike  lines  is  218  ft.,  leaving  an  effective  head  of  3070 
ft.  The  Tya  head  is,  we  believe,  the  second  highest  utilized 
fall  in  the  world.  The  Tya  River,  like  most  mountain  streams, 
is  very  variable,  but  Lake  Tym,  at  an  altitude  of  3550  ft.  above 
the  sea,  together  with  a  small  chain  of  neighboring  lakes,  is 
to  be  utilized  for  storage,  giving  at  the  enormous  head  available 
capacity  enough  to  equalize  the  flow  for  at  least  an  entire  sea¬ 
son.  The  smaller  lakes  are  of  enough  capacity  for  summer 
regulation,  and  in  winter  Lake  Tym  itself,  some  15  km  long  and 
with  high,  rocky  banks,  will  give  the  required  capacity.  This 
Tya  plant  is  the  first  of  any  size  to  work  all-the-year-round 
storage,  which,  at  the  enormous  head  available,  becomes  not 
only  easy  but  economical.  The  cost  of  the  whole  plant,  in¬ 
cluding  all  constructions,  amounts  to  about  $2,500,000,  or  less 
than  $40  per  horse-power.  With  this  low  investment  the  power 
f©r  the  nitrate  works  will  be  on  a  thoroughly  economical  basis. 
There  are  numerous  opportunities  for  high-head  work  in  Nor¬ 
way,  and  two  other  plants,  each  of  about  150,000  hp  at  about 
looo-ft.  head,  are  coming  along  soon,  one  being  already  under 
construction.  It  is  worth  noting  that  one  of  the  large  Swedish 
plants  now  under  way  is  intended  to  furnish  power  for  electri¬ 
fying  a  section  of  the  Swedish  State  Railway,  following  up  the 
experiments  on  electric  traction  reported  last  year.  None  of  the 
Scandinavian  plants  seems  to  show  sensational  developments  in 
high  voltage  or  long  transmissions,  although  Stockholm  is  to  be 
supplied  over  an  85-mile  line  presently.  But  of  business-like 
activity  there  is  an  astonishing  amount. 
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East  Boston  80- Cent  Gas  Bill  Defeated. 


The  Massachusetts  House  has  defeated  the  East  Boston  8o- 
cent  gas  bill  on  a  vote  of  91  to  77,  with  14  pairs.  Speaker 
Walker  took  the  floor  to  ask  the  membership  to  reconsider  the 
previous  passing  of  the  bill  to  be  engrossed.  He  argued  that  the 
State  regulation  of  public-service  corporations  by  commissions 
would  be  greatly  weakened  by  the  bill  and  showed  that  State 
regulation  has  been  successful  in  Massachusetts  for  40  years. 

Speaker  Walker  further  urged  that  the  commissions  as  expert 
bodies  are  the  proper  authorities,  rather  than  the  Legislature,  to 
determine  questions  of  rates  of  lighting,  railway,  telephone,  gas 
and  telegraph  companies. 

“No  one  is  going  to  invest  money  in  these  enterprises  if  the 
Legislature  may  at  any  time  step  in  and  by  fixing  an  arbitrary 
price  take  away  the  return  on  the  investment,”  said  the 
Speaker.  “The  proposed  legislation  is  a  blow  at  the  stability 
and  development  of  our  public  utilities,  and  consequently  a  blow 
at  the  prosperity  of  Massachusetts.” 

Under  the  natural  course  of  events  questions  of  this  character 
come  before  the  Gas  and  Electric  Light  Commissiorf  for  adjudi¬ 
cation. 


Internal  Combustion  Engineers’  Association. 

The  Internal  Combustion  Engineers’  Association,  organized 
last  year,  has  already  done  much  toward  forwarding  its  objects 
through  a  study  of  the  question  of  uniform  commercial  rating 
for  internal  combustion  engines.  A  committee,  of  which  Mr. 
J.  C.  Miller  is  chairman,  was  appointed  to  take  up  this  subject, 
and  has  made  a  preliminary  report  dealing  with  several  of  its 
bearings. 

The  subject  is  being  considered  under  six  heads,  as  follows: 

I.  Should  a  rating  be  based  on  the  actual  brake  horse-power 
the  engine  will  deliver  using  specified  fuel,  running  at  specified 
r.p.m.,  and  located  approximately  at  sea  level?  2.  Should  this 
rating  be  as  near  as  practicable  to  the  load  the  engine  will  carry 
when  giving  the  highest  fuel  economy?  3.  Or,  should  the  rating 
be  determined  by  making  it  a  definite  percentage  less  than  the 
maximum  brake  horse-power  when  running  regardless  of  fuel 
economy?  4.  What  should  be  the  percentage  in  Nos.  2  and  3? 
5.  As  it  is  impracticable  to  make  two  or  more  engines  exactly 
alike,  and  improbable  that  identical  results  would  be  reached 
in  separate  tests  of  individual  engines,  in  testing  to  determine 
if  engines  are  accurately  rated,  should  an  allowance  be  made 
not  exceeding  a  definite  limit?  6.  What  should  this  limit  be  in 
percentage  of  rated  horse-power? 

The  committee  considers  that  it  would  not  be  at  all  difficult 
to  find  two  engines,  both  of  them  rated  by  their  respective  build¬ 
ers  at  50  hp,  one  of  which  would  carry  a  maximum  load  of 
less  than  40  hp,  and  the  other  a  load  of  over  90  hp.  In  view  of 
this  condition  it  believes  there  is  no  work  that  the  association 
can  do  that  would  be  more  beneficial  to  all  concerned  than  to 
endeavor  to  establish  a  uniform  commercial  rating.  As  to  the 
above  questions,  the  committee  gives  an  affirmative  answer  to 
I  2,  3  and  5,  but  withholds  its  opinion  as  to  4  and  6,  and  desires 
further  data  of  tests  in  order  to  pass  upon  these.  It  makes  a 
suggestion  that  the  rating  should  be  15  per  cent  less  than  the 
maximum  output,  and  that  an  engine  should  be  capable  of 
carrying  not  less  than  10  per  cent  and  not  more  than  25  per 
cent  overload. 

The  constitution  of  the  association,  adopted  Jan.  8,  provides 
that  active  members  shall  be  confined  to  those  whose  connection 
with  internal  combustion  engineering  shall  be  either  as  operating 
engineer,  superintendent  or  chief  engineer,  erecting  engineer, 
designing  engineer  or  consulting  engineer  who  has  recommended 
and  installed  internal-combustion  engines.  It  is  provided  that 
the  work  of  the  association  shall  be  carried  on  by  committee, 
and  three  permanent  technical  committees  are  specified,  as  fol¬ 
lows  : 

A  committee  on  operation,  which  shall  make  investigations  as 
to  the  reliability  and  efficiency  of  apparatus,  and  methods  of 


operating,  and  which  shall  call  the  attention  of  owners  and 
operators  to  their  plants  when  running  below  the  average  in 
either  of  these  respects,  and,  on  request,  shall  make  sugges¬ 
tions  tending  toward  improvement.  Another  committee  has  for 
its  work  the  making  of  investigations  relating  to  the  design, 
material  and  construction  of  internal  combustion  motors  and 
accessories,  and  formulating  recommendations  of  these  points. 
A  third  committee  has  for  its  subject  the  investigation  of  dif¬ 
ferent  fuels  under  varying  conditions. 

The  officers  of  the  association  are  as  follows :  President, 
Mr.  Homer  R.  Linn;  vice-president,  Mr.  I.  J.  Bent;  treasurer, 
Mr.  I.  J.  Babcock;  secretary,  Mr.  Walter  A.  Sittig,  61  Ward 
Street,  Chicago,  Ill. 


Mexican  Notes. 


It  is  announced  that  the  Compania  de  Tranvias,  Luz  y  Fuerza, 
which  owns  the  electric  light  and  power  system  at  Guadalajara, 
will  soon  begin  the  construction  of  transmission  lines  from  one 
of  its  generating  plants  to  the  mining  districts  of  Etzatlan  and 
Hostotipaquilla  for  the  purpose  of  supplying  mines  and  mills 
in  those  two  localities  with  power.  Some  time  ago  Manuel 
Cuesta  entered  into  contracts  to  provide  power  for  a  number 
of  mining  companies  operating  in  the  two  districts  named. 
Mr.  Cuesta  had  planned  to  erect  a  large  hydro-electric  plant  on 
the  Santiago  River  near  Guadalajara  for  generating  the  neces¬ 
sary  power  as  well  as  to  give  him  power  for  operating  large 
electrical  pumps  for  irrigation  works  which  he  had  arranged 
to  establish  adjacent  to  Lake  Chapala.  Mr.  Cuesta  has  trans¬ 
ferred  his  concessions  and  contracts  to  the  Compania  de  Tran¬ 
vias,  Luz  y  Fuerza,  which  will  proceed  to  carry  out  his  plans  as 
rapidly  as  possible. 

The  City  of  Mexico  is  to  be  connected  with  Puebla  by  an  elec¬ 
tric  railway,  which  will  be  built  by  the  same  Canadian  interests 
who  now  own  the  stock  of  the  Mexico  Tramway  Company  and 
the  Mexico  Light  &  Power  Company.  The  system  of  the 
Mexico  Tramway  Company  covers  Mexico  City  and  a  part  of 
the  Federal  District.  The  Mexico  Light  &  Power  Company  has 
already  expended  $40,000,000  gold  in  erection  of  a  great  hydro¬ 
electric  plant  at  Neeaxa  and  in  extending  its  light  and  powef 
system  to  Mexico  and  other  places  in  its  territory.  The  survey 
for  the  proposed  electric  line  to  Puebla  is  being  made  under  the 
direction  of  Mr.  A.  V.  Nesbitt,  chief  engineer  of  the  Mexico 
Light  &  Power  Company.  The  distance  between  Mexico  City 
and  Puebla  is  about  160  miles.  Two  routes  are  being  surveyed 
and  whichever  one  is  deemed  the  most  feasible  will  be  adopted. 
One  of  the  routes  runs  close  to  Popocatepetl  and  Ixtaccihuatl 
volcanoes. 

The  report  has  been  current  recently  that  the  Mexican  Gov¬ 
ernment  is  planning  to  obtain  a  controlling  interest  in  the  elec¬ 
tric  light  and  power  plant  and  street-railway  system  of  Mexico 
City  and  the  Federal  District.  This  report  is  based  largely  on 
the  fact  that  the  Government  recently  refused  to  grant  an 
American  syndicate  a  concession  for  the  establishment  of  a 
competing  electric  light  and  power  plant  for  this  city. 

The  same  interests  that  are  in  control  of  the  Mexico  Tram¬ 
way  Company  and  the  Mexico  Light  &  Power  Company  recently 
acquired  the  timber-land  holdings  and  large  lumber  mills  of 
Col.  W.  C.  Greene  and  associates  in  the  State  of  Chihuahua 
and  are  making  a  survey  for  a  line  of  railroad  to  connect  that 
property  with  Juarez,  Mexico.  These  same  interests  are  pre¬ 
paring  to  install  a  great  hydro-electric  plant  in  the  State  of 
Chihuahua. 


Electrification  of  Chicago  Railroad  Terminals 


In  his  annual  message  to  the  Chicago  City  Council,  presented 
April  12,  Mayor  Busse  had  this  to  say  of  the  proposed  elec¬ 
trification  of  railroad  terminals  in  Chicago:  “The  electrifica¬ 
tion  of  railroad  terminals  remains  an  important  and  unsolved 
problem.  We  have  not  been  standing  still,  but  we  have  not 
made  as  much  progress  as  many  of  us  would  like.  We  are  in 
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about  the  same  position  in  relation  to  this  problem  as  we  are 
to  that  of  harbor  development  and  subway  construction.”  The 
Mayor  said  that  one  railroad  (evidently  referring  to  the  Illinois 
Central)  is  committed  to  the  policy  of  electrification.  Legisla¬ 
tion  pending  in  Springfield,  intended  to  give  cities  specific 
authority  to  require  the  electrification  of  railroad  terminals, 
will,  if  passed,  assist  the  city  in  the  solution  of  this  problem. 


New  Substations  in  Chicago. 

Three  combination  substations,  to  be  used  partly  for  the  rail¬ 
way  service  and  partly  for  the  general  light  and  power  serv¬ 
ice  of  the  .Commonwealth  Edison  Company,  are  under  construc¬ 
tion  by  that  company  in  the  southern  part  of  Chicago.  In  all 
of  them  the  incoming  current  is  20,000  volts  and  25  cycles,  the 
substation  apparatus  being  of  standard  type.  All  of  the  new 
substation  buildings  have  a  street  frontage  of  75  ft.  One,  to 
serve  Grand  Crossing,  is  at  7675  South  Chicago  Avenue.  Here 
there  will  be  two  looo-kw  standard  railway  rotaries.  In  the 
Roseland  substation,  at  10847  Michigan  Avenue,  there  will  also 
be  two  looo-kw  standard  railway  rotaries,  with  the  addition  of 
two  500-kw  frequency-changing  motor-generators  for  the  gen¬ 
eral  work  of  the  Edison  company,  changing  frequency  from  25 
to  60  cycles.  At  the  South  Chicago  substation,  9347  South  Chi¬ 
cago  .\venue,  there  will  be  two  lOOO-kw  railway  rotaries  and 
two  looo-kw  frequency  changers.  In  addition  to  these  substa¬ 
tions  now  under  construction,  real  estate  has  been  purchased 
for  a  new  step-down  transforming  substation  to  be  located  at 
904-906  South  Troy  Street,  near  West  Twenty-second  Street 
and  Kedzie  Avenue,  on  the  West  Side. 


Niagara  Ice  Jam. 

Up  to  last  Sunday  the  ice  jam  in  the  Niagara  Gorge  was  lit¬ 
tle  changed.  Down  near  the  mouth  of  the  river,  at  Fort 
Niagara,  the  ice  showed  a  tendency  to  break  away,  but  opposite 
Lewiston  and  for  miles  down  stream  the  channel  was  full  from 
shore  to  shore,  though  the  height  of  the  ice  was  not  so  great 
as  in  the  early  stages  of  the  pack.  The  tracks  of  the  (Jorge 
Railroad  were  still  under  ice  for  miles.  Investigation  reveals 
many  poles  destroyed  and  long  stretches  of  wire  down.  The 
condition  of  the  roadbed  could  not  accurately  be  determined  up 
to  Sunday,  but  the  management  is  very  hopeful.  Despite  this, 
there  is  every  indication  that  the  road  has  been  seriously 
injured. 

Above  Lewiston,  toward  the  Devil’s  Hole  and  Whirlpool,  the 
ice  has  been  breaking  away.  From  the  falls  to  the  Whirlpool 
Rapids  the  jam  was  still  solid,  and  up  near  the  Horseshoe, 
where  the  station  of  the  Ontario  Power  Company  is  located, 
the  conditions  frequently  underwent  changes.  Now  and  then 
there  would  be  a  backing  up  of  the  water  and  ice,  causing 
new  fears,  but  the  river  would  quietly  settle  back  to  normal 
level,  demonstrating  a  local  condition,  caused  no  doubt  by  ice 
conditions  further  down  stream.  The  Ontario  Power  Compan]/ 
has  seen  the  necessity  of  issuing  a  second  statement,  as  follows : 

“The  high  water,  exceeding  by  12  ft.  that  of  which  there  is 
any  record  or  any  report  in  the  past,  was  reached  about  1 130 
a.  m.,  Saturday,  April  10.  It  was  about  382  ft.  or  383  ft.,  normal 
being  343  ft.  The  water  began  to  recede  within  an  hour  or  so, 
and  had  fallen  about  35  ft.  by  9  or  10  o’clock  in  the  morning. 
Since  that  time  there  has  been  no  water  in  the  power  house. 
Several  hundred  tons  of  ice  were  left  on  the  power-house  floor 
and  were  shoveled  out  through  the  windows  as  fast  as  pos¬ 
sible,  but  it  being  difficult  to  obtain  workmen  on  Easter  Sunday 
this  work  was  not  completed  until  about  midnight  Sunday. 

“The  damage  to  the  machinery  will  probably  not  exceed 
$100,000,  if  as  much,  exclusive  of  the  high-grade  lubricating  oil. 
Some  idea  can  be  gained  of  the  magnitude  of  the  works  when 
the  fact  is  realized  that  under  normal  conditions  about  100  bbl. 
of  such  lubricating  oil  are  in  constant  use  on  the  various 
bearings. 


“The  cleaning  of  the  machines  began  about  noon  on  Saturday 
and  was  continued  night  and  day  until  finished,  about  36  hours 
later.  A  large  force  of  expert  mechanics  was  necessary  in 
order  to  do  this  properly.  The  drying  out  of  the  exciters  was 
begun  10  hours  after  the  flood  was  at  its  height,  and  the  drying 
of  the  generators  began  on  Sunday  afternoon  and  is  still  in 
progress.  This  work  requires  the  greatest  care  and  it  is  neces¬ 
sary  to  bring  expert  workmen  from  Hamilton,  Pittsburgh  and 
other  places  in  order  that  it  should  be  done  properly.  The 
Westinghouse  Company  has  kindly  given  the  services  of  its  chief 
expert  on  insulation,  Mr.  Reynders,  who  will  remain  to  give  his 
advice  until  the  work  is  finished.  This  work  is  being  done  as 
rapidly  as  possible,  but  it  cannot  be  unduly  hastened,  and  when 
completed  the  generators  will  be  in  the  same  perfect  condition 
as  when  they  originally  came  from  the  factory. 

“The  company  appreciates  the  forbearance  which  has  been 
shown  by  such  of  its  customers  as  have  been  cut  off  from  their 
usual  supply  of  power,  and  asks  for  a  continuance  of  it  for  a 
few  days  longer,  when  everything  will  be  restored  to  normal 
conditions.  Meanwhile,  through  the  courtesy  and  neighborly 
spirit  shown  by  the  Electrical  Development  Company  and  the 
Canadian  Niagara  Power  Company,  the  company  has  obtained 
enough  power  to  keep  in  service  all  the  public-service  corpora¬ 
tions  depending  upon  its  power,  both  in  Canada  afld  the  United 
States. 

“All  danger  of  further  interruption  is  now  past.  .A.  great 
quantity  of  ice  has  been  coming  down  the  river  for  the  last  24 
hours,  but  it  finds  its  way  under  the  ice  pack  in  the  lower  river 
and  there  has  been  no  considerable  rise  in  the  river.  The  win¬ 
dows  and  doors  of  the  power  house  hav^  been  stoutly  barri¬ 
caded  to  a  height  greater  than  that  reached  by  the  flood 
of  Friday  night,  so  that  if  there  should  be  another  extreme  rise 
in  the  river,  which  is  not  anticipated,  it  would  create  no  trouble.” 

Lockport  suffered  severely  from  the  results  of  the  Niagara 
jam,  nearly  every  mill  in  the  manufacturing  district  being  shut 
down.  An  attempt  was  made  to  obtain  power  from  two  large 
generators  of  the  Niagara  Development  Company,  but  the  de¬ 
mand  overtaxed  the  capacity  of  one  of  these  machines,  which 
was  put  out  of  service.  One  large  manufacturing  plant  which 
uses  electricity  entirely  has  a  rebate  clause  which  gives  damages 
of  $170  per  day  from  the  power  company  H  it  fails  to  supply 
power. 


Senate  Tariff  Bill. 


So  far  as  concerns  the  electrical  industry,  the  changes  of  most 
interest  made  in  the  Payne  tariff  bill  by  amendment  in  the 
Senate  relate  to  the  duty  on  arc-light  carbons  and  on  electrical 
machinery  and  apparatus.  As  noted  last  week,  the  Senate  bill 
changed  the  duty  on  arc-light  carbons  from  35  per  cent  ad 
valorem  to  $7  per  thousand  feet,  the  present  duty  being  $9  per 
thousand  carbons.  The  effect  of  this  change  through  the  word¬ 
ing  employed  is  to  increase  the  tax  from  the  present  or  Dingley 
rate  by  50  per  cent  to  60  per  cent  on  flaming-arc  and  some 
grades  of  enclosed-arc  carbons. 

As  to  electrical  machinery  and  apparatus,  the  Senate  bill  can¬ 
cels  these  items  in  paragraph  194  of  the  House  bill,  where  they 
were  made  subject  to  a  duty  of  30  per  cent;  this  cancellation 
restores  the  duty  to  the  former  rate  of  45  per  cent  by  bringing 
these  manufactures  under  the  provisions  of  an  omnibus  clause. 
The  duty  on  steam  engines  and  machine  tools,  however,  remains 
as  fixed  by  the  House,  at  30  per  cent  ad  valorem,  a  reduction 
from  the  present  rate  of  45  per  cent.  The  duty  on  iron  and 
steel  wire  smaller  than  No.  16  is  increased  by  the  Senate  from 
cent  to  cent  per  pound.  Insulated  wire  remains  at  the 
present  rate  of  45  per  cent  ad  valorem.  Telephone  and  tele¬ 
graph  line  poles  remain  at  the  rate  fixed  in  the  House,  namely, 
10  per  cent,  the  present  duty  being  20  per  cent.  The  duty  on 
red  lead  is  increased  by  the  Senate  from  2^  cents  per  pound  to 
2%  cents  per  pound,  and  the  duty  on  litharge  from  2^4  cents 
per  pound  to  2)4  cents  per  pound.  Tantalum,  titanium  and 
tungsten  metals  are  enumerated  in  the  Senate  bill,  the  duty 
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being  fixed  at  25  per  cent.  The  duty  on  antimony  has  been  in¬ 
creased  to  cents  per  pound  from  ^  of  a  cent  per  pound  in 
the  Payne  bill,  which  latter  made  no  change  in  the  present  rate. 

In  the  Senate  hill  the  entire  section  of  the  House  bill  re¬ 
lating  to  discriminations  with  respect  to  patents  has  been  can¬ 
celled.  This  section  was  criticized  as  in  contravention  to  prin¬ 
ciples  laid  down  hy  the  International  Patent  Conference  which 
were  accepted  by  our  Government. 

Hearing  on  Minimum  Meter  Charge 
at  Boston. 

I  he  Massachusetts  Gas  and  Electric  Light  Commission,  as 
noted  in  the  issue  of  .\pril  15,  gave  a  continued  hearing  at  its 
offices  in  Boston  on  April  13  on  the  petition  of  Joseph  J. 
Leonard  and  others  that  the  minimum  meter  charge  of  $l  per 
month  by  the  Boston  Edison  Company  should  be  reduced  or 
eliminated.  Mr.  J.  W.  Cowles,  superintendent  of  the  meter 
department,  was  called  as  a  witness  and  submitted,  with  Mr. 
L.  .\.  Wallace,  auditor  of  the  company,  the  following  items  of 
expense  which  the  company  has  to  meet  in  the  maintenance  of 
meters  on  the  premises  of  small  consumers ; 
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Interest  and  depreciation,  6  and  14  per  cent .  $2.79 

Testing  and  repairing . 77 

Cost  ol  reading  meter . 42 

Lamp  depreciation  and  losses;  10  lamps,  carbon,  at  16  cents,  20 

per  cent . 32 

Kxpenses  per  bill  rendered,  or  substantially  per  meter: 

.\ccounting  . 66 

Billing  . 75 

Collecting  . 88 

t'ashier’s  department . 15 

Postage  . 36 

Stationery  .  15 

Total  per  meter  per  year .  $7.25 

The  above  is  exclusive  of  40  kw-hours  consumed  in  the  arma¬ 
ture  of  the  meter  per  year,  and  of  any  portion  of  the  fixed 
charges  and  general  expenses  of  the  company. 

Mr.  Cowles  figured  the  cost  of  a  small  meter  at  $12  in  the 
Edison  company’s  stockroom,  and  allows  $1.50  as  the  cost  of 
installing  it,  including  transixjrtation  to  the  consumer's  prem¬ 
ises,  erection  and  adjustment.  He  estimated  the  life  of  an 
average  small  meter  at  about  seven  years,  which  might  possibly 
be  extended  two  or  three  years  under  the  most  favorable  con¬ 
ditions.  Advances  in  the  art,  however,  are  causing  many 

meters  to  be  replaced  before  they  are  given  up  through  wear 
and  tear.  The  average  cost  of  testing  and  repairing  all  meters 
for  the  calendar  year  1908  was  $1.10  per  meter.  The  expense 
of  reading-taken  was  the  average  for  the  system,  although  the 
location  of  smaller  meters  in  less  accessible  places  tends  to 
raise  the  cost  of  reading  compared  with  large  instruments 

through  the  relative  increase  in  the  time  required  per  meter. 
The  test  and  repair  expenses  were  reached  by  careful  analysis 
of  department  expenses  on  meters  of  the  small  class.  A  routine 
test  is  made  yearly  of  all  meters.  About  25,000  meters  are 
now  located  on  the  company’s  system.  The  smaller  consumers 
require  approximately  10,000  to  12,000  meters.  Four  large 

meters  can  be  tested  per  man  per  day  or  16  small  meters,  under 
the  most  favorable  conditions.  A  single  tester  does  the  work 
up  to  and  including  the  15-amp  size  of  meter.  The  materials 
used  in  repairs  include  jewels,  top  bearings,  brushes  and  crocus 
cloth.  With  25,000  customers  in  a  territory  of  over  400  sq. 
miles  the  company’s  losses  in  revenue  are  only  0.4  per  cent. 

Mr.  Wallace  explained  the  estimates  of  cost  per  bill  ren¬ 
dered,  which  are.  substantially,  the  average  of  all  meters  for  the 
year  ending  June  30,  1908.  The  company  then  had  23,890 

meters  installed  and  sent  out  23,086  bills.  He  stated  that  col¬ 
lection  actually  costs  about  $2  per  year  for  the  small  consumer 
per  meter,  because  while  50  per  cent  of  the  customers  pay 
without  solicitation  and  25  i)er  cent  with  a  little  urging,  25  per 
cent  pay  “by  extraction,”  and  impose  a  large  proportion  of  the 
collecting  expense  through  the  necessary  hiring  of  collectors 
and  their  transportation  through  the  territory.  No  supervision 
was  included  in  the  accounting  expenses  as  submitted  to  the 
board. 


Secretary  E.  N.  Wrightington,  of  the  Boston  Consolidated 
Gas  Company,  testified  that  there  were  3500  meters  on  his  sys¬ 
tem  that  passed  no  gas  for  ii  months  in  the  year  ending  June 
30,  1907.  When  a  meter  charge  of  $6  per  year  was  imposed 
over  60CO  more  meters  were  removed  than  in  the  year  before. 
The  meter  charge  is  designed  to  raise  some  revenue  from  an 
ctherwise  unprofitable  customer. 

Concluding  for  the  Edison  company.  Counsel  Everett  W. 
Burdett  stated  that  he  had  shown  the  cost  of  meter  maintenance 
to  be  at  least  $7.25  per  year;  that  current  charges  and  general 
expenses,  as  well  as  a  proportion  of  the  company’s  fixed  costs, 
should  be  added  to  bring  the  expense  to  at  least  $14  per  year. 
The  current  charge  at  marketable  rates  alone  is  $4.80,  and 
finally,  if  the  meter  maintenance  did  not  cost  the  company  a 
cent,  there  ought  to  be  a  minimum  charge  as  a  matter  of  pro¬ 
tection  to  the  central  station.  It  is  not  only  the  right  and 
privilege,  but  the  legal  duty  of  the  company  to  see  that  no  body 
or  class  of  customers  is  getting  its  product  at  less  than  cost  or 
without  contributing  the  proper  proportion  to  the  profits  of  the 
corporation.  Some  one  must  pay  the  cost  of  meter  mainte¬ 
nance  in  the  company’s  rates.  Mr.  Burdett  contended  finally 
that  this  meter  charge  should  be  sustained  in  the  interests  of 
good  management,  live  investment,  economy  *and  the  proper 
apportionment  of  charges  and  profits  among  customers.  The 
board  took  the  case  under  advisement. 


Missouri  Electric  Light  Convention. 

The  third  convention  of  the  Missouri  Electric,  Gas,  Street 
Railway  and  Water  Association  was  held  at  the  Colonial  Hotel, 
Springfield,  Mo.,  April  15,  16  and  17. 

The  first  session  opened  with  an  address  of  welcome  by  the 
Mayor  of  Springfield  and  a  response  by  President  William  B. 
Hays,  of  Poplar  Bluff. 

President  Hays,  in  his  presidential  address,  made  a  brief 
review  of  the  history  of  the  association.  It  was  organized  in 
St.  Louis,  Oct.  21,  1907,  with  20  members.  One  convention  had 
been  held  since  then,  in  .\pril,  1908.  The  membership  is  now  50. 
The  remainder  of  this  session  was  taken  up  with  business 
matters. 

Thursday  afternoon  the  session  was  opened  by  a  paper  on 
“Insurance  on  Public-Service  Plants,”  by  Mr.  C. -W.  Hough, 
general  manager  of  the  Consolidated  Light,  Power  &  Ice  Com¬ 
pany,  of  Joplin.  Mr.  Hough  and  Judge  David  D.  Hoag,  secre¬ 
tary  of  that  company,  are  organizing  an  insurance  exchange  for 
electric  light  and  power  stations  to  be  conducted  along  the  lines 
of  a  mutual  company  and  similar  to  the  insurance  exchange 
existing  among  ice  manufacturers.  Insurance  to  the  amount  of 
$400,000  has  been  subscribed  and  policies  will  be  issued  when 
the  amount  has  reached  $i, 000.000.  The  cost  of  insurance  is  to 
l)e  equal  to  the  actual  losses  paid  members  plus  25  per  cent  for 
conducting  the  business.  An  abstract  of  Mr.  Hough’s  paper 
and  the  discussion  will  appear  in  a  later  issue.  Several  mem¬ 
bers  testified  to  the  saving  in  cost  of  insurance  which  the  ice 
manufacturers’  insurance  exchange  has  effected.  A  consider¬ 
able  number  of  electric  light  companies  represented  also  manu¬ 
facture  ice. 

Mr.  Paul  M.  Loewe,  of  the  Moberly  Gas  &  Electric  Company, 
read  a  paper  on  “Tungsten  Lamps  from  a  Central-Station 
Manager’s  Standpoint.”  He  and  the  speakers  following  him 
were  enthusiastic  about  the  effect  of  the  tungsten  lamp  on  the 
business,  and  the  driving  out  of  gasoline-lighting  plants.  .\b- 
stracts  of  this  paper  will  appear  in  a  later  issue. 

In  the  evening  the  members  were  taken  in  a  special  car  to 
the  power  plant  of  the  Springfield  traction  and  lighting  systems 
and  then  to  see  the  special  tungsten  street  lighting  just  put  in 
on  the  principal  business  street  of  North  Springfield. 

Friday  morning  Mr.  C.  W.  Hough,  of  Joplin,  read  a  paper  on 
“Equitable  Rate  Making.”  This  paper  gave  a  valuable  analysis 
of  central-station  investment  and  operating  cost  figures  derived 
from  the  United  States  Census  and  showed  their  application  to 
the  Doherty  readiness-to-serve  methods  of  charging.  The  rate 
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question  was  thoroughly  discussed,  as  it  usually  is  when  it 
comes  up  in  convention.  The  paper  and  discussion  brought  out 
iliany  valuable  points,  and  will  be  abstracted  in  a  future  issue. 

Friday  afternoon  Prof.  H.  B.  Shaw,  dean  of  the  Engineering 
School  of  the  University  of  Missouri,  Columbia,  Mo.,  presented 
a  paper  on  “The  Value  of  an  Engineering  Experiment  Station.” 
He  called  attention  to  the  importance  of  an  increase  in  knowl¬ 
edge  of  the  conservation  of  our  natural  resources  and  to  some 
of  the  specific  subjects  which  might  be  investigated  w’ith  profit 
by  an  engineering  experiment  station  in  Missouri.  The  State 
Legislature  has  been  asked  to  appropriate  $10,000  for  such  a 
station  at  Missouri  University,  following  the  example  set  by 
Illinois  and  Iowa. 

Mr.  P.  A.  Bertrand,  of  Jefferson  City,  praised  the  Universitj 
of  Illinois  experiment  station  and  the  work  done  by  it. 

A  paper  written  by  Mr.  O.  Wiemer,  of  the  Wagner  Electric 
Manufacturing  Company,  on  “Some  New  Features  of  High- 
Tension  Transmission”  was  read,  Mr.  Wiemer  not  being  present. 
This  took  the  form  of  notes  on  a  trip  recently  made  among 
some  of  the  high-tension  transmission  plants  west  of  the 
Rockies,  and  told  of  the  work  of  the  Telluride  Power  Company 
in  Utah  and  of  its  institute  at  Olmsted,  near  Provo.  Here  em¬ 
ployees  of  the  company  receive  instructien  in  subjects  relating 
to  high-rtension  transmission.  A  laboratory  and  a  library  are 
maintained.  Among  the  institute’s  experimental  apparatus  was 
a  horn  lightning  arrester  employing  an  air  blast  created  by  a 
blower  to  extinguish  the  arc.  A  testing  transformer  has  been 
recently  built  for  150,000  volts  with  one  terminal  grounded  to 
the  case  and  the  other  led  out  through  a  single  bushing.  He 
referred  briefly  to  the  work  of  other  companies  and  noted  the 
increase  in  the  use  of  steel-tower  transmission  lines  for  im¬ 
portant  work. 

.\t  the  executive  session  which  followed,  the  rules  were 
changed  so  as  to  admit  water  companies  and  the  name  was 
changed  to  the  Missouri  Electric,  Gas,  Street  Railway  &  Water 
Association. 

Friday  evening  the  supply  men  present  tendered  a  banquet  to 
the  central-station  men  at  the  Colonial  Hotel. 

In  the  afternoon  the  convention  party  was  taken  in  automo¬ 
biles  by  Springfield  citizens  to  the  Country  Club  and  return, 
thus  giving  them  a  chance  to  see  the  city. 

At  the  .Saturday  morning  session  three  papers  were  read  and 
discussed:  “Office  System  and  Accounting,”  by  Mr.  N.  J.  Cun¬ 
ningham,  of  the  Springfield  Gas  &  Electric  Company;  “Keeping 
Operating  Records,”  by  Mr.  P.  A.  Bertrand,  of  the  Jefferson 
City  Light,  Heat  &  Power  Company,  and  “Operation  of  Steam 
Boilers  with  Chain  Grate  Stokers,”  by  Mr.  T.  E.  Gannett,  of 
St.  Louis. 

The  following  officers  were  elected  for  the  ensuing  year : 
President,  Mr.  VV’.  K.  Bixby,  Springfield:  first  vice-president, 
Mr.  R.  Irvine,  Marshall;  second  vice-president,  Mr.  F.  E.  Mur¬ 
ray,  Louisiana;  third  vice-president,  Mr.  P.  A.  Bertrand,  Jeffer¬ 
son  City ;  secretary-treasurer,  Mr.  C.  L.  Clary,  Sikeston. 

The  next  convention  of  the  association  will  be  held  in  Jeffer¬ 
son  City  on  April  14,  15  and  16,  1910. 


Industrial  Education. 


A  special  meeting  of  the  American  Institute  of  Electrical 
Engineers  was  held  under  the  auspices  of  the  Educational  Com¬ 
mittee  in  New  York  on  April  16.  Prof.  Herman  Schneider, 
dean  of  the  College  of  Engineering  of  the  University  of  Cin¬ 
cinnati,  read  a  paper  entitled  “Fundamental  Principles  of  In¬ 
dustrial  Education.”  The  author  showed  that  any  attempt  to 
put  schools  that  teach  trades  into  the  public  school  system 
would  result  in  a  tremendous  expenditure  of  money  for  skilled 
teachers  and  for  equipment  which  is  not  commercially  pro¬ 
ductive,  while  any  attempt  to  put  in  a  few  of  the  trades  would 
afford  only  a  slight  solution  of  the  problem.  Under  present 
conditions  most  of  the  children  who  leave  the  public  schools 
go  at  once  into  the  industries  or  stores,  and  there  is  no  con¬ 
nection  whatever  betw-een  school  and  shop.  The  children  go 


to  work  not  because  they  want  to,  but  because  they  have  to 
become  little  bread-winners.  Here,  then,  are  many  children 
working  in  some  capacity,  and  a  series  of  public  schools  carried 
on  only  for  those  who  are  fortunate  enough  to  be  able  to  con¬ 
tinue  in  their  school  work.  Since  the  public  school  system  is 
the  only  organized  institution  capable  of  dealing  with  all  these 
children  at  work,  and  since  the  children  are  also  learning  a 
trade  and  earning  money  sufficient  for  their  simple  wants,  it 
seems  that  the  only  complete  solution  of  the  problem  is  a 
system  of  co-operation  between  the  schools  and  the  factories 
for  efficiency  training  and  civic  training  of  the  young  people 
after  they  have  found  their  w'ork. 

The  fundamental  principle  of  the  co-operative  system  lies  in 
the  teaching  of  the  practical  side  only  in  a  shop  or  store  under 
actual  commercial  conditions,  and  the  teaching  of  the  science 
underlying  the  technique  only  by  skilled  instructors. 

At  Fitchburg,  Mass.,  the  co-operative  system  is  a  part  of  the 
public-school  system.  The  students  are  divided  into  two  groups 
which  alternate  every  w’eek.  That  is*  to  say,  this  week  one-half 
of  the  students  are  in  the  day  school  and  one-half  are  in  the 
factories.  Next  Monday  morning  these  groups  will  change, 
and  those  who  are  in  the  school  this  week  will  go  to  the  shops, 
and  those  who  are  in  the  shops  this  week  will  go  ?o  the  school. 
Since  the  public  school  becomes  a  part  of  the  apprenticeship 
system,  it  has  a  voice  in  the  organization  of  the  apprentice 
course  in  the  shop. 

Professor  Schneider  described  also  the  shop  co-ordination 
method  of  operation  as  applied  at  the  University  of  Cincinnati. 
This  plan  w'as  outlined  in  our  issues  for  May  18,  1907,  and 
July  II,  1908. 

DISCUSSION. 

Mr.  Harry  Barker  called  attention  to  the  fact  that  the  inter¬ 
weaving  of  industrial  training  with  high-school  work  in  many 
cases  would  produce  skilled  workmen  at  the  expense  of  a  great 
reduction  in  the  number  of  educated  engineers.  That  is  to  say, 
at  the  end  of  the  course  in  high-school  and  industrial  training 
the  student  is  unprepared  to  enter  an  engineering  college  and 
he  will  be  inclined  to  undertake  life  work  at  once  without  hav¬ 
ing  received  any  real  education. 

Mr.  A.  D.  Dean  stated  that  the  courses  of  instruction  in  the 
public  schools,  which  were  designed  for  earlier  condition,  should 
be  altered  to  conform  to  conditions  as  they  exist  to-day.  Be¬ 
yond  doubt  industrial  training  should  be  introduced,  and  the 
best  results  can  be  obtained  by  conducting  the  industrial  work 
in  connection  with  the  public  school  system.  Although  the  estab¬ 
lishment  of  industrial  courses  meets  with  opposition  in  certain 
localities,  the  fact  remains  that  more  than  30  places  in  New 
York  State  have  taken  steps  tending  toward  the  introduction 
of  industrial  training  in  the  high-school  courses.  Mr.  Dean 
said  that  the  co-operative  scheme  described  by  Professor 
Schneider  is  excellent  provided  the  high-school  te.achers  are 
permitted  to  make  suggestions  concerning  the  outside  work  and 
the  employers  are  allowed  to  recommend  needed  changes  in 
the  high-school  studies. 

Mr.  Franklin  Phillips  reported  the  results  of  compilations 
made  by  the  New  Jersey  Commission  of  Industrial  Education 
which  show  that,  although  it  costs  only  $42  per  year  to  train 
each  student,  yet  the  average  wage  of  the  graduates  at  the  age 
of  45  has  risen  to  $60  per  week  as  compared  with  $20  per  week 
for  the  skilled  mechanic. 

Mr.  C.  R.  Dooley  outlined  the  work  done  by  the  Casino  Tech¬ 
nical  Night  School  at  East  Pittsburgh,  Pa.  This  school,  which 
is  located  in  the  center  of  the  Westinghouse  industries,  is  giving 
instruction  to  about  300  students  at  the  present  time. 

Mr.  C.  E.  Dounton  said  that  the  plan  of  giving  special  in¬ 
struction  to  the  student  apprentices  in  the  factory  of  the  VVest- 
inghouse  Electric  &  Manufacturing  Company  had  proved  far 
preferable  to  the  older  arrangement  *of  placing  the  apprentices 
under  the  regular  shop  foremen. 

Prof.  W.  S.  Franklin  expressed  the  opinion  that  the  present 
system  of  public  school  training  is  fundamentally  wrong  in 
many  features  and  should  be  completely  revised  to  meet  present- 
day  requirements. 
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Prof.  J.  P.  Jackson  said  that  the  best  plan  for  training  college 
students  along  industrial  lines  is  to  have  each  student  spend  one 
year  in  the  shops  between  the  junior  and  senior  college  years, 
and  after  graduation  spend  another  period  in  the  shops  for 
further  perfection  and  development  of  the  student’s  practical 
ability. 

Prof.  S.  W.  Ashe  outlined  the  training  of  employees  as  car¬ 
ried  on  by  the  electric  lighting  companies  in  New  York,  Brook¬ 
lyn  and  Boston. 

Mr.  C.  F.  Scott  remarked  that  under  present  conditions  of 
civilization  it  is  essential  for  each  person  to  be  taught  both 
how  to  think  and  how  to  do ;  both  the  mind  and  the  hands  must 
be  trained. 

Dr.  C.  P.  Steinmetz  said  that  industrial  and  engineering  train¬ 
ing  should  supplement  educational  work,  but  should  not  be 
introduced  as  a  substitute  therefor.  A  person  who  has  learned 
merely  a  trade  or  a  profession  cannot  be  considered  as  edu¬ 
cated.  The  courses  should  be  so  arranged  that  a  student  ac¬ 
quires  an  education  while  learning  a  trade  or  profession. 

Written  contributions  to  the  discussion  were  received  from 
President  C.  S.  Howe,  of  the  Case  School  of  Applied  Science; 
President  A.  C.  Humphreys,  of  Stevens  Institute  of  Technology; 
Professors  D.  C.  Jackson  and  V.  Karapetoff  and  Messrs.  O.  A. 
Kenyon,  W.  S.  Atkinson,  G.  M.  Basford  and  R.  W.  Pope.  Both 
President  Ferguson  and  Professor  Norris,  chairman  of  the 
education  committee,  were  unable  to  be  present.  Vice-president 
J.  G.  White  presided. 


The  Gary  Electrical  Plant. 

Much  has  been  written  about  the  size  and  novel  features  of 
the  electrical  equipment  of  the  new  “Steel  City”  of  the  Indiana 
Steel  Company  at  Gary,  Ind.  However,  the  subject  is  so  large 
that  the  various  features  of  the  extensive  equipment  still  afford 
ample  material  for  study, -while  the  plant  will  acquire  added 
interest  as  extensions  are  made. 

Mr.  B.  R.  Shover,  electrical  engineer  for  the  Indiana  Steel 
Company,  delivered  an  illustrated  lecture  on  “Thp  Electrical 
Equipment  of  the  Gary  Steel  Plant”  before  a  joint  meeting  of 
the  Chicago  Section  of  the  American  Institute  of  Electrical 
Engineers  and  the  Electrical  Section  of  the  Western  Society 
of  Engineers  at  the  rooms  of  the  latter  in  Chicago  on  Friday 
evening,  April  16.  It  will  be  recalled  that  Mr.  Shover  pre¬ 
sented  an  interesting  paper  on  this  subject  before  the  Institute 
on  March  12  last.  In  his  Chicago  lecture  he  covered  much  the 
same  ground,  of  course,  but  nevertheless  several  new  and 
interesting  points  were  brought  out  during  the  evening,  some 
of  which  are  set  forth  in  this  brief  report.  The  attendance  was 
said  to  be  the  largest  at  any  meeting  in  the  Western  Society’s 
rooms.  Mr.  W.  B.  Jackson,  chairman  of  the  Electrical  Section 
of  the  Western  Society,  presided.  Mr.  Shover’s  address  was 
illustrated  by  a  number  of  lantern-slide  pictures,  and  his  re¬ 
marks  were  largely  explanatory  of  the  various  views. 

It  is  only  three  years  since  the  civil  engineers  began  to  lay 
out  the  city  of  Gary  on  the  sand  dunes  at  the  southern  end  of 
Lake  Michigan.  Since  then  a  great  steel-making  establish¬ 
ment  has  been  built,  and  around  it  an  important  industrial 
community.  Some  idea  of  the  extent  of  the  mills  may  be 
gained  from  the  statement  that  68,000  tons  of  structural  steel 
have  been  used  in  construction  work. 

The  plant  is  electrically  operated  as  far  as  possible,  and  in 
the  part  of  it  now  completed  there  are  installed  110  electric 
traveling  cranes,  with  an  aggregate  lifting  capacity  of  3812  tons. 
The  direct-current  motors  installed  have  an  aggregate  rating  of 
22,025  hp,  while  the  440-volt  alternating-current  motors  have  a 
rating  of  5312  hp  all  told,  and  the  corresponding  figure  for 
66oo-volt  alternating-current  motors  is  27,000  hp.  Thus  the 
total  rating  of  all  the  motors  installed  in  the  steel  mills  of  Gary 
is  no  less  than  S4.337  hp.  About  an  equal  rating  in  horse-power 
will  be  required  for  the  operation  of  that  part  of  the  plant  now 
under  construction,  and  still  more  for  parts  which  are  at  present 
being  designed. 

Overhead  construction  is  used  for  distributing  electricity 


throughout  the  plant,  and  350  tons  of  conducting-line  cable  are 
used  on  31,000  ft.  of  transmission  line.  The  main  feature  of 
the  Gary  plant  is  the  use  of  electric  power  wherever  it  was 
considered  it  would  give  the  best  results.  On  Jan.  17,  1909, 
the  mills  turned  out  the  first  steel  rail  ever  rolled  by  electric 
drive.  Another  characteristic  of  the  plant  is  the  utilization  ot 
blast-furnace  gas  to  operate  gas  engines  for  blowers  and  for 
driving  generators  in  the  electric  power  station.  Mr.  Shover 
said  that  up  to  the  present  time  the  experience  with  gas  engines 
had  been  satisfactory. 

One  interesting  feature  is  that  the  entire  system  of  distribu¬ 
tion  is  laid  out  on  a  double-pole  line ;  every  circuit  is  duplicated. 
In  ordinary  operation  the  two  sides  are  run  in  multiple,  but  in 
case  of  accident  one  pole  line  can  be  cut  out  and  the  men  can 
work  on  it  in  safety  as  a  dead  pole  line. 

The  plant  is  of  impressive  magnitude,  and  it  may  be  noted 
that  the  line  of  gas  engines  in  the  power  house  is  a  quarter  of 
a  mile  long.  All  electrical  apparatus  is  remote-controlled,  and 
in  this  system  of  control  one  notable  feature  is  a  io,ooo-amp 
circuit-breaker  specially  designed  for  the  plant.  Every  tower  of 
the  pole  line  is  grounded,  and  as  nearly  as  possible  in  all  other 
ways  perfect  “ground”  conditions  have  been  attained. 

In  planning  the  steel  mills  as  a  whole,  the  chief  experimenting 
has  been  done  in  the  electrical  line,  and  here  there  has  been  a 
large  amount  of  pioneer  work ;  the  steel-making  machinery 
itself,  while  of  the  most  modern  type,  does  not  differ  a  great 
deal  from  the  most  modern  steel  plants  elsewhere.  The  plant 
has  this  advantage,  however,  that  it  was  laid  out  in  its  entirety 
as  a  very  large  installation;  therefore  it  could  be  planned  intel¬ 
ligently  as  a  whole  to  attain  the  most  economical  production  of 
steel  products.  A  large  proportion  of  the  electric  motors  used 
are  direct  current,  but  Mr.  Shover  said  that  it  is  probable  that 
a  greater  proportion  will  be  for  alternating  current  in  the 
future,  as  he  believes  that  much  of  the  work  can  be  done  more 
satisfactorily  and  at  a  less  cost  by  alternating  current. 

Gary  is  the  possessor  of  the  largest  rail  mill  in  the  world,  and 
the  only  one  entirely  operated  by  electricity.  Mr.  Shover  de¬ 
voted  much  of  his  time  to  describing  the  electrical  equipment  of 
this  mill.  It  is  in  this  mill  that  the  enormous  alternating- 
current  motors  are  used  to  drive  the  main  rolls.  Here  are  six 
induction  motors  having  a  combined  rating  of  24,000  hp  made 
up  of  three  2000-hp  motors  and  three  6ooo-hp  machines,  turning 
at  different  speeds,  according  to  the  work  they  have  to  perform. 
Automatic  control  is  used  exclusively  on  the  tables  through¬ 
out  the  mill,  and  eight  operators  can  turn  out  2000  tons  of  fin¬ 
ished  rail  daily.  The  motors  are  placed  in  a  distinct  building 
separated  by  a  brick  wall  from  the  rail  mill.  The  motor  house, 
therefore,  has  practically  all  the  facilities  for  operating  and 
inspecting  the  machinery  as  is  the  case  in  a  very  large  power 
house. 

It  will  give  some  idea  of  the  size  of  the  6000-hp  motors  to 
note  that  the  “oil  cellar”  in  the  main  bearing  of  one  of  them 
holds  six  barrels  of  oil.  When  the  alternating-current  supply 
is  cut  off  from  one  of  the  6000-hp  motors,  it  takes  it  an  hour 
and  37  minutes  to  stop  running,  and  the  2000-hp  machine,  turn¬ 
ing  out  at  higher  speed,  will  take  even  a  longer  time  to  come  to 
rest.  To  prevent  this  waste  of  time  in  shutting  down,  an  elec¬ 
tric  brake  has  been  arranged  by  turning  direct  current  at  250 
volts  into  one  phase  of  the  winding  through  an  external  resist¬ 
ance. 

Very  elaborate  calculations  were  necessary  to  determine  the 
character  of  the  load  on  this  rail  mill.  It  was  computed  that 
the  combined  load  on  the  mill  would  fluctuate  from  4300  hp  to 
19,000  hp,  and  in  practice  these  calculations  were  shown  to  be 
not  far  out  of  the  way.  The  average  load  of  the  mill  is  about 
12,000  hp. 

In  the  discussion,  Mr.  James  Lyman,  engineer  for  the  Western 
district  of  the  General  Electric  Company,  spoke  of  the  great 
advances  made  in  processes  of  steel  manufacture  in  the  last  20 
years.  This  progress  is  to  be  seen  not  only  in  the  grade  of 
steel  and  machinery  for  producing  it,  but  in  the  personnel  of 
the  engineering  force.  Gary  will  stand  as  a  great  monument  to 
the  manufacture  of  steel,  first  in  the  utilization  of  the  blasi 
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furnace  gas  produced  and,  second,  in  driving  practically  all 
steel-making  machinery  by  electric  motors.  It  is  estimated 
that  the  blast  furnaces  will  furnish  about  25  per  cent  more  gas 
than  is  necessary  to  operate  all  machinery.  However,  experi¬ 
ments  are  now  under  way  to  make  it  possible  to  use  electricity 
in  producing  steel  by  using  the  electric  arc  in  electric  furnaces 
of  that  type.  If  these  experiments  are  successful  the  remaining 
25  per  cent  of  the  gas  from  the  blast  furnaces  and  also  the  gas 
from  the  coke  ovens,  when  erected,  will  be  used. 

Mr.  J.  M.  S.  Waring,  district  engineer  in  Chicago  for  the 
Electric  Storage  Battery  Company,  described,  with  the  aid  of 
diagrams  which  he  drew  on  the  blackboard,  the  original  three- 
section,  split-pole  rotary  converter  used  for  connecting  the  stor¬ 
age  battery  at  the  Gary  plant  to  the  alternating-current  system. 
He  also  described  the  two-section  rotary  and  touched  briefly  on 
the  exciter  for  automatically  varying  the  auxiliary  field  of  the 
rotary.  The  battery  installation  at  Gary  consists  of  two  bat¬ 
teries  in  parallel,  each  consisting  of  125  cells.  The  combined 
rating  of  the  two  batteries  is  about  17,000  amp  for  20  minutes. 

Following  Mr,  Waring,  Mr.  W.  L.  Abbott  announced  that  an 
invitation  had  been  received  from  General  Superintendent  Glea¬ 
son,  of  the  Indiana  Steel  Company,  asking  the  combined  .socie¬ 
ties  to  visit  Gary  on  .\pril  24.  This  invitation  was  accepted 
with  cordial  thanks.  Mr.  .\bbott  remarked  that  the  interest  in 
the  joint  meetings  of  the  two  bodies  was  so  great  that  there  is 
little  doubt  that  the  practice  of  holding  these  joint  meetings 
will  be  continued  in  the  future.  At  his  request  a  census  was 
taken  of  the  society  affiliations  of  those  present.  Those  in-  at¬ 
tendance  belonging  to  the  American  Institute  numbered  93 
and  to  the  Western  Society,  28.  Of  these  gentlemen,  18  are 
members  of  both  societies.  The  vote,  how-ever,  did  not  indi¬ 
cate  faithfully  the  total  number  of  those  present,  for  as  the 
hour  had  grown  rather  late,  some  of  those  who  were  in  attend¬ 
ance  earlier  in  the  evening  had  gone  home. 

In  answer  to  questions,  Mr.  Shover  said  that  compressed  air 
is  used  for  starting  the  gas  engines.  He  said  further  that 
overhead  distribution  was  used  rather  than  underground  because 
much  of  the  plant  was  laid  out  before  the  transmission  prob¬ 
lem  was  seriously  considered.  The  cost  to  tunnel  at  that  stage 
of  the  work  would  have  been  prohibitive. 

Earlier  in  the  evening  Mr.  Shover  remarked  that  one  engineer 
had  criticized  the  Gary  plant  as  the  “commercial  crime  of  the 
age."  Later  someone  asked  him  what  this  expression  meant. 
Mr.  Shover  answered  that  it  has  been  asserted  that  the  blast¬ 
furnace  gas  could  be  burned  under  steam  boilers  and  a  steam- 
turbine  plant  put  in  that  would  occupy  much  less  space,  cost 
less  and  be  more  reliable  in  operation  than  the  gas  engines. 
This  opinion,  however,  is  purely  conjecture,  and  Mr.  Shover 
does  not  appear  to  subscribe  to  it.  Mr.  Henderson  remarked 
that  since  the  probable  date  of  this  criticism  the  price  of  gas 
engines  has  decreased  from  25  to  30  per  cent,  and  therefore 
much  of  its  force  has  been  lost. 

Mr.  C.  T.  Henderson,  of  the  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  gave  an  interesting  offhand  description, 
with  explanatory  diagram  on  the  blackboard,  of  the  10,000-amp 
circuit-breaker  used  in  the  remote-control  system  at  Gary. 
This  circuit-breaker  is  the  largest  solenoid  breaker  ever  made. 
Mr.  Henderson  also  spoke  briefly  on  the  subject  of  automatic 
control  in  general. 


Presentation  of  the  John  Fritz  Medal  to 
Mr.  Charles  T.  Porter.  . 


The  ceremony  in  connection  with  the  presentation  of  the 
John  Fritz  medal  to  Mr.  Charles  T.  Porter  for  his  work  in 
advancing  the  knowledge  of  steam  engineering  and  in  improve¬ 
ments  in  engine  construction,  which  was  held  in  the  Engineer¬ 
ing  Societies  Building,  New  York,  on  April  13,  was  presided 
over  by  Mr.  Henry  B.  Towne,  the  chairman  of  the  board  of 
award.  Addresses  were  delivered  by  representatives  of  the  four 
national  engineering  societies. 

Dean  W.  F.  M.  Goss,  of  the  University  of  Illinois,  member 


of  the  A.  S.  M.  E.  and  the  A.  I.  E.  E.,  outlined  the  condition  of 
civilization  prior  to  the  invention  of  the  steam  engine,  and 
showed  to  what  extent  modern  civilization  is  indebted  to  the 
steam  engine. 

The  actual  presentation  of  the  medal  and  diploma  was  made 
by  Mr.  E.  Gybbon  Spilsbury,  chairman  of  the  board  of  1908-9 
by  which  the  award  was  made,  after  Mr.  Porter  had  been  in¬ 
troduced  by  Mr.  Jesse  M.  Smith,  president  of  the  A.  S.  M.  E. 

letter  of  appreciation  was  received  from  Mr.  John  Fritz,  who 
was  unable  to  be  present. 

Prof.  F.  R.  Hutton,  of  Columbia  University,  honorary  sec¬ 
retary  of  the  A.  S.  M.  E.,  said  that  the  modern  steam  engine 
owes  to  Mr.  Porter  the  first  vision  of  the  advantages  of  high 
rotative  speed,  the  recognition  and  solution  of  the  problems 
encountered  by  reason  of  the  high  speed,  and  the  invention  of 
one  form  of  steam  condenser  and  two  forms  of  speed  gov¬ 
ernors.  The  address  of  Professor  Hutton  closed  with  a  tribute 
to  Prof.  Chas.  B.  Richards,  associated  with  Mr.  Porter’s  early 
work  of  designing,  and  to  Mr.  John  F.  Allen,  who  had  conceived 
many  details  of  the  first  high-speed  engine  which  Mr.  Porter 
combined  into  an  harmonious  whole. 

Mr.  Robert  W.  Hunt,  member  of  the  A.  S.  C.  E.,  the  A.  I. 
M.  E.  and  past-president  of  the  A.  S.  M.  E.,  discussed  the  ad¬ 
vances  made  in  the  operation  of  steel  mills  by  the  introduction 
of  the  high-speed  steam  engine.  , 

Mr.  Frank  J.  Sprague,  member  of  the  A.  S.  C.  E.,  A.  S. 
M.  E.  and  past-president  of  the  A.  I.  E.  E.,  remarked  that  the 
only  high-speed  engines  shown  at  the  French  Exhibition  in 
1881  were  two  Porter-Alien  machines  driving  electric  genera¬ 
tors.  Mr.  Porter  constructed  the  historic  Edison  lighting  sta¬ 
tion  at  Pearl  Street,  New  York,  which  contained  the  first 
directly  coupled  engine-driven  generators. 

Mr.  Porter  is  the  fifth  recipient  of  the  John  Fritz  medal, 
which  was  established  in  1902.  The  awards  have  been  made 
annually  since  1905,  when  Lord  Kelvifi  received  the  first  medal. 
The  other  medals  were  given  to  Mr.  George  Westinghouse, 
Prof.  Alex.  Graham  Bell  and  Mr.  Thomas  Edison. 


April  Meeting  of  the  New  York  Section, 
I.  E.  S. 


The  New  York  Section  of  the  Illuminating  Engineering 
Society  held  a  meeting  on  April  15,  at  which  time  papers  were 
presented  by  Mr.  Norman  Macbeth  and  Mr.  .\lfred  A.  Wohl- 
auer. 

Mr.  Macbeth  outlined  the  operating  characteristics  of  the 
small-mantle  incandescent  gas  lamp,  which,  he  stated,  is  a 
worthy  competitor  of  the  tungsten  electric  lamp  for  residence 
lighting.  In  developing  the  incandescent  gas  lamp  much  atten¬ 
tion  has  been  paid  to  its  mechanical  strength,  which  is  covered 
by  the  chemicals  employed.  The  decrease  of  the  candle-power 
of  the  lamp  in  service  also  depends  largely  upon  the  composi¬ 
tion  of  the  material  used  on  the  mantle.  Mr.  Macbeth  said  that 
the  reduction  in  candle-power  of  the  small-mantle  lamp  is 
about  30  per  cent  in  1000  hours  of  use. 

Mr.  Wohlauer  discussed  the  calculation  and  design  of  illumi¬ 
nation.  He  showed  why  it  is  proper  to  multiply  the  square  feet 
to  be  illuminated  by  the  illumination  in  foot-candles  in  order 
to  determine  the  lumens  to  be  produced  by  the  lighting  units, 
and  explained  the  factors  to  be  employed  in  finding  the  candle- 
power  of  the  lamps  from  the  value  of  the  required  lumens. 
Mr.  Wohlauer  described  a  form  of  paper  ruled  in  both 
rectangular  and  polar  co-ordinates,  which  allows  one  to  plot 
a  polar  candle-power  curve  and  to  determine  from  this  curve 
the  mean  spherical  candle-power  immediately  from  certain 
straight  lines  shown  as  the  rectangular  co-ordinates  on  the 
same  diagram.  The  rulings  are  based  on  the  fact  that  the 
superficial  area  of  any  zone  of  the  solid  of  revolution  of  the 
polar  curve  about  its  central  axis  varies  directly  with  the  prod¬ 
uct  of  the  polar  vector  and  the  sine  of  the  angle  between  the 
vector  and  the  central  axis;  hence  when  the  vector  itself  repre¬ 
sents  the  mean  candle-power  over  the  superficial  area,  the  line 
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drawn  from  the  extremity  of  this  vector  perpendicularly  to  the 
central  axis  shows  the  total  lumens  throughout  the  zone 
selected — a  proper  scale  being  chosen. 

In  reply  to  a  question  by  Mr.  V.  R.  Lansingh  as  to  the  tests 
to  which  gas  lamps  are  subjected,  Mr.  Macbeth  said  that  the 
gas  industry  has  not  as  yet  adopted  any  standard  of  excellence 
such  as  that  by  which  electric  lamps  are  judged.  He  expressed 
the  opinion  that  the  industry  would  benefit  greatly  by  following 
the  practice  common  in  the  testing  of  electric  lamps. 

Mr.  P.  S.  Millar  called  attention  to  the  fact  that  all  reported 
performances  of  gas  lamps  are  based  upon  tests  made  at  the 
laboratory,  where  the  conditions  and  adjustments  are  under 
perfect  control  and  dift'er  enormously  from  the  unfavorable 
conditions  and  lack  of  care  to  which  the  lamps  are  subjected  in 
actual  service.  Moreover,  the  reported  candle-power  of  gas 
lamps  is  always  the  maximum  obtained  in  any  one  direction 
when  the  lamps  are  first  placed  in  operation  and  before  they 
have  deteriorated.  Even  under  the  most  favorable  operating 
conditions,  such  as  in  street  lighting  where  the  gas  company 
adjusts  the  lamps,  the  actual  specific  output  is  not  more  than 
60  per  cent  of  the  value  claimed  for  the  lamps. 

In  reply  to  Mr.  Millar,  Mr.  Macbeth  stated  that  in  the  elec¬ 
tric  lighting  industry  the  reported  specific  consumption  is  based 
on  laboratory  measurements,  while  during  service  the  lamps 
are  operated  under  much  less  favorable  conditions. 

Mr.  J.  S.  Codman  expressed  his  appreciation  of  the  great 
convenience  of  the  method  of  calculation  employed  with  the 
paper  described  by  Mr.  Wohlauer,  but  said  that  it  is  unneces¬ 
sary  to  use  special  paper  for  the  purpose  because  the  values  of 
the  lumens  can  be  scaled  from  the  ordinary  polar  co-ordinate 
paper  upon  which  candle-power  curves  are  ordinarily  plotted. 
Mr.  Wohlauer  showed,  however,  that  the  paper  with  double 
ruling  is  advantageous  in  removing  any  doubt  as  to  the  value 
to  be  assigned  to  each  scale  since  the  polar  rulings  in  each 
case  correspond  to  the  rectangular  rulings  in  the  ratio  of  one 
to  one. 

The  secretary,  Mr.  A.  J.  Marshall,  announced  that  the  joint 
meeting  with  the  Municipal  Art  Society  will  be  held  at  8:15 
p.  m.  on  May  6,  in  the  Twenty-second  Regiment  Armory,  on 
Columbus  Avenue  and  Sixty-seventh  Street.  At  this  meeting 
Mr.  E.  L.  Elliott  will  deliver  an  illustrated  lecture  of  a  non¬ 
technical  nature  on  “Art  in  Public  Lighting.” 


American  Electrochemical  Society. 

.\t  the  fifteenth  general  meeting  of  the  .\merican  Electro¬ 
chemical  Society,  to  be  held  at  Niagara  Falls,  Cafiada,  on  May 
6,  7  and  8,  the  first  two  sessions  will  be  devoted  to  the  discus¬ 
sion  of  electrometallurgy  of  iron  and  steel,  concerning  which 
papers  will  be  read  by  Messrs.  Paul  Girod,  A.  Kjellin,  E.  Stas- 
sano,  R.  Catini,  R.  rurnbull,  C.  A.  Keller,  II.  D.  Hibbard. 
I*'.  A.  J.  FitzGerald,  G.  Gin.  P.  M.  Bennie  and  J.  W.  Richards 
Papers  w'ill  also  be  read  by  Mr.  C.  A.  Hansen  on  “Furnace 
Electrode  Losses”;  Mr.  Carl  Hering  on  “The  Working  Limit  in 
Electrical  Furnaces  Due  to  the  ‘Pinch’  Phenomenon” ;  Dr. 
E.  F.  Northrup  on  “A  New  Type  of  Ammeter  for  the  Accurate 
Measurement  of  Alternating  Currents  Above  looo  Amp.” 

The  presidential  address  will  be  delivered  by  retiring- 
President  E.  G.  Acheson,  the  title  being  “The  Electrochemist 
and  the  Conservation  of  Our  Natural  Resources.”  Other  sub¬ 
jects  to  be  discussed  arc :  “Addition  Agents  in  Electrolytic 
Plating  Baths,”  by  Mr.  E.  F.  Kern;  “Electrolytic  Precipitation 
of  Lead  and  Zinc  as  .\ffected  by  the  .Addition  of  Certain 
Organic  Compounds,”  by  Messrs.  S.  A.  Tucker  and  E.  G. 
Thomssen ;  “Electro-Deposition  of  Some  Metals  from  Acetone 
Solution,”  by  Messrs.  H.  E.  Patten  and  W.  R.  Mott;  “The 
Deposition  of  Aluminum  from  Aqueous  Solutions,  Using 
Rotating  Cathodes,”  by  Messrs.  S.  A.  Tucker  and  E.  G.  Thoms¬ 
sen;  “The  Electro-Deposition  of  Platinum,”  by  Mr.  W.  J. 
McCaughey ;  “Electrolytic  Production  of  White  Lead  and 
Colors,”  hy  Mr.  John  .\.  Yunck;  “The  Electromotive  Force  of 
Cadmium  Amalgams,”  by  Mr.  G.  A.  Hulett;  “Thermodynamics 


of  the  Weston  Standard  Cell,”  by  Mr.  G.  A.  Hulett;  “The 
Electrolytic  Reduction  of  Nitric  Acid,”  by  Messrs.  H.  E.  Patten 
and  W.  J.  McCaughey;  “The  Probable  Electric  Nature  of 
Chemical  Energy,”  by  Mr.  A.  H.  Patterson ;  “Bakelite  and  Its 
Electrical  and  Electrochemical  Applications,”  by  Mr.  L.  H. 
Baekeland;  “A  Graphite  Cathode  Dish,”  by  Mr.  J.  W.  Turren- 
tine;  “Relative  Efficiency  of  the  Arc  and  Resistance  Furnace 
for  the  Manufacture  of  Calcium  Carbide,”  by  Messrs.  S.  A. 
Tucker,  W.  A.  Alexander  and  H.  K.  Hudson;  “Some  Physical 
Properties  of  Silicon,”  by  Mr.  C.  I.  Zimmerman;  “Magnetic 
Tests  on  Some  Iron  Alloys,”  by  Mr.  C.  F.  Burgess;  “Further 
Experiments  with  Calcium*  Alloys  as  Reducing  Agents,”  by 
Messrs.  O.  P.  Watts  and  E.  R.  Suhm;  “Electrochemical  Meth¬ 
ods  of  Soil  Analysis,”  by  Mr.  F.  K.  Cameron ;  “A  Modified 
Oxy-Hydrogen  Gas  Coulometer,”  by  Mr.  J.  W.  Turrentine; 
“Rapid  Electrochemical  Analysis,”  by  Messrs.  L.  S.  Palmer  and 
R.  C.  Palmer,  and  “The  Corrosion  of  Iron,”  by  Mr.  W.  H. 
W  alker. 

The  headquarters  of  the  society  will  be  the  Clifton  Hotel, 
on  the  Canadian  side,  where  all  of  the  sessions  will  be  held. 


Signaling  and  Other  Electrical  Problems  in 
Railroad  Work. 

While  the  announced  subject  of  the  discussion  following  the 
weekly  luncheon  of  the  Electric  Club,  of  Chicago,  on  .\pril  14, 
was  “Railway  Signal  Practice,”  the  topics  brought  up  covered 
a  rather  wider  range.  The  principal  speaker  was  Mr.  A.  G. 
Shaver,  signal  engineer  of  the  Chicago,  Rock  Island  &  Pacific 
Railway.  He  said  that  railroad  signaling  may  be  divided  into 
two  branches — block  signals  and  interlocking  apparatus.  He 
took  his  auditors  on  an  imaginary  trip  on  the  Twentieth  Century 
Limited  train  from  Chicago  to  New  York  and  described  the 
various  systems  of  signaling  encountered.  These  embrace  elec¬ 
trical,  mechanical  and  electro-gas  systems,  the  latter  electrically 
controlled  but  operated  by  the  explosive  power  of  carbonic- 
acid  gas.  In  addition,  the  train,  at  various  points  in  its  journey, 
is  operated  by  low-pressure  pneumatic  and  combined  high- 
pressure  pneumatic  and  electromagnetic  systems ;  then  there  is 
manually  controlled  apparatus  and  finally  the  problems  encoun¬ 
tered  in  the  electric  zone  in  New  York  City  and  just  north 
of  it. 

The  rails  of  the  tracks  are  used  for  electric  train  signaling. 
In  the  case  of  electrical  train  operation  by  direct  current,  alter¬ 
nating  current  is  used  in  the  rails  for  signaling.  If  the  train 
operation  is  by  alternating  current,  then  the  signaling  may  be 
accomplished  by  alternating  current  having  a  different  fre¬ 
quency.  However,  this  subject  of  alterrating-current  railway 
signaling  is  really  “in  its  infancy,”  and  methods  are  being 
greatly  improved  year  by  year.  In  relation  to  the  signaling 
system  in  the  electric  zone  of  New  York  City,  the  speaker 
said  that  he  had  been  told  that  the  signaling  apparatus  used 
here  cost  $1,250,000,  and  that  the  signaling  problems  to  be 
solved  in  this  electrification  were  really  more  intricate  than 
those  involved  in  the  application  of  electricity  to  the  movement 
of  the  trains.  It  is  a  great  undertaking  to  electrify  railroad 
terminals  in  large  cities,  said  Mr.  Shaver.  The  new'  system 
introduces  great  complications  in  signaling,  and  this  is  especially 
true  where  two  or  more  roads  use  one  set  of  tracks. 

Discussing  briefly  the  subject  of  telephone  train  dispatching, 
by  request,  Mr.  Shaver  said  that  this  system  is  working  satis¬ 
factorily  so  far  as  he  knew.  The  operating  of  trains  is  facili¬ 
tated  by  the  use  of  the  telephone  rather  than  the  telegraph.  For 
one  thing,  trained  operators  are  not  necessary;  at  a  remote 
passenger  siding,  for  example,  the  conductor  of  the  train  can 
put  himself  in  touch  with  the  train  dispatcher  at  division  head¬ 
quarters  by  telephone;  no  telegraph  operator  is  needed.  It  is 
hard  to  get  good  men  to  handle  train  orders,  and  the  speaker 
thought  that  by  the  use  of  the  telephone  possibly  women  could 
be  obtained  to  do  this  work,  for  he  considers  women  to  be 
especially  reliable.  Another  advantage  of  the  telephone  over  the 
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telegraph  is  that  by  its  use  a  greater  number  of  orders  can  be 
transmitted  over  a  wire  circuit  in  a  given  space  of  time,  thereby 
greatly  increasing  the  capacity  of  the  system — a  feature  of 
especial  value  during  periods  of  heavy  traffic. 

An  increasing  use  is  made  in  train  signaling  of  automatic 
devices  to  provide  safeguards  to  meet  the  delinquency  of  the 
human  element,  according  to  Mr.  Shaver.  But,  after  all,  good, 
intelligent,  well-trained  men  or  women  are  the  best  safeguards 
which  any  system  of  signaling  can  have.  Railroad  men  gen¬ 
erally  are  not  greatly  impressed  with  signals  designed  to  be 
operated  in  locomotive  cabs.  However,  it  is  possible  that  some 
form  of  wireless  apparatus  may  prove  to  have  merit  when 
applied  in  this  way. 

There  was  discussion  of  the  recent  action  of  the  organi¬ 
zation  of  trainmen  in  Chicago  designed  to  oppose  the  proposed 
law  giving  municipalities  in  Illinois  the  power  to  compel  elec¬ 
trification  of  railroad  terminals  within  their  limits.  Some  of 
the  members  were  in  favor  of  this  bill  as  being  a  step  toward 
the  undoubted  advantages  of  electrification;  others  were  op¬ 
posed  to  it  as  placing  undue  power  over  public-service  corpora¬ 
tions  in  the  hands  of  municipalities,  fearing  that  it  would  create 
a  bad  precedent.  No  action  was  taken  by  the  club. 

Among  those  taking  part  in  the  discussion  were  Mr.  Leich, 
of  the  Cracraft-Leich  Electric  Company,  Genoa,  Ill. ;  Mr.  O.  T. 
Lademan,  Railway  Telephone  &  Electric  Company;  Messrs. 
Max  W.  Zabel,  Perry  R.  Boole  and  W.  S.  Taussig.  Mr.  A.  J. 
Farrelly,  signal  engineer  of  the  Chicago  &  Northwestern  Rail¬ 
way,  told  of  the  great  advances  made  in  railway  signaling  in 
the  last  20  years.  He  also  commented  on  the  advantages  of  the 
telephone  in  train  dispatching. 


New  York  Public  Service  Commission  News. 


The  bills  amending  the  Public  Service  law  of  New  York, 
which  were  referred  to  in  our  last  issue,  were  adopted  by  the 
lower  branch  of  the  Legislature,  .\pril  19,  with  the  amendments 
reported  by  the  committee.  These  amendments  do  not  in 
any  material  point  change  the  original  intention  of  the  bills. 
One  of  the  amendments  deals  with  the  terms  “control”  and 
“controlling,”  and  furnishes  a  definition  of  these  words.  The 
definition  says  that  “control"  means  the  holding  of  any  property 
of  a  public  service  corporation  so  that  such  holding  may  affect 
the  use  or  operation  of  such  property  or  the  holding  of  owner¬ 
ship  of  the  majority  of  the  stock  of  such  corporation.  This 
latter  provision  refers  not  only  to  the  holding  company  but  to 
a  single  person  or  to  a  syndicate  of  persons.  Under  the  pro¬ 
posed  amendment  also  the  Public  Service  Commission  is  author¬ 
ized  to  fix  commutation  and  school  rates,  or  interchangeable 
mileage  over  railroads  and  street  railways,  except  for  one  con¬ 
tinuous  ride  which  is  wholly  within  a  city  of  the  first  class. 
.Another  amendment  provides  that  in  addition  to  the  purposes 
for  which  stocks  and  bonds  may  be  issued  now,  such  securities 
may  be  put  out  with  the  approval  of  the  commission  for  the 
reimbutsing  of  money  actually  expended  for  permanent  im¬ 
provements.  The  sections  referring  to  gas  and  electric  cor¬ 
porations  were  so  amended  as  to  comply  with  the  sections  re¬ 
ferring  to  railway  corporations.  The  fight  for  and  against  the 
bills  was  made  very  active  in  Albany,  members  of  the  commis¬ 
sion  being  on  hand  to  advocate  their  passage  and  the  public 
service  corporations  being  represented  by  counsel.  Joseph  H. 
Choate,  former  Ambassador  to  Great  Britain,  was  the  leading 
speaker  in  behalf  o'f  the  traction  lines  of  New  York  City.  His 
argument  that  the  lines  were  already  handicapped  in  the  per¬ 
formance  of  their  duty  by  too  much  commission  regulation  has 
been  answered  in  a  public  letter  signed  by  the  secretary  of  the 
Public  Service  Commission  of  the  First  District.. 

At  a  conference  between  a  select  committee  of  the  New  York 
Board  of  Estimate,  the  Borough  Presidents  and  the  Public 
Service  Commission  last  week  it  was  determined  to  proceed 
at  once  with  plans  for  the  construction  of  the  Fourth  Avenue 
subway  line  in  Brooklyn.  The  first  step  will  be  to  secure  the 
consent  of  the  property  owners.  Contracts  have  already  been 


let  for  a  portion  of  the  work,  but  it  is  not  likely  that  work 
will  be  commenced  in  the  immediate  future,  as  there  is  still  a 
great  deal  of  wrangling  over  the  details.  A  fresh  im¬ 
petus  has  been  given  to  the  project  by  the  report  of  General 
Tracy  indicating  that  the  city  had  a  sufficient  margin  in  its  debt 
limit  to  undertake  the  work. 

The  Interborough  Rapid  Transit  Company  has  already  put 
into  operation  an  experimental  train  of  eight  cars  which  have 
side  doors  in  the  center.  This  was  in  compliance  with  the  Pub¬ 
lic  Service  Commission’s  order  which  said  that  a  train  should  be 
ready  for  trial  before  May  i. 

Spring  Meeting  of  American  Society  of 
Mechanical  Engineers. 

The  American  Society  of  Mechanical  Engineers  will  hold 
its  spring  meeting  in  Washington,  D.  C.,  May  4-7.  Professional 
sessions  will  be  held  at  which  papers  on  the  conveying  of 
materials,  gas-power  engineering,  steam  turbines,  the  specific 
volume  of  saturated  steam,  oil-well  pumping  and  various  other 
subjects  will  be  discussed.  At  the  reception,  which  will  be 
held  in  the  New  Willard  Hotel,  an  address  of  welcome  will  be 
made  by  the  Hon.  B.  F.  Macfarland,  president  of  the  Board  of 
District  Commissioners,  with  a  response  by  Mr.  Jesse  M.  Smith, 
president  of  the  society.  During  the  convention  President  Taft 
will  hold  a  reception  for  the  members  at  the  White  House. 

1  he  War  Department  will  give  a  special  exhibition  drill  of  the 
United  States  troops  at  Fort  Myer,  to  which  the  members  and 
guests  will  be  invited.  At  the  same  time,  if  the  conditions  are 
favorable,  an  ascension  of  a  dirigible  balloon  will  be  made  and 
probably  also  that  of  an  aeroplane. 

An  address  will  be  given  by  Rear-Admiral  Geo.  W.  Melville 
(retired),  past-president  of  the  society,  and  former  engineer- 
m-chief  of  the  navy,  the  subject  beifig  “The  Engineer  in  the 
Navy.”  This  evening  will  be  made  the  occasion  for  the 
presentation  to  the  National  Gallery  of  a  portrait  of  Rear- 
Admiral  Melville  presented  by  friends  and  admirers.  It  will 
be  received  for  the  National  Gallery  by  Dr.  (3.  D.  Walcott, 
secretary  of  the  Smithsonian  Institution.  F.  H.  Newall,  direc¬ 
tor  of  the  Reclamation  Service,  will  deliver  an  illustrated  ad¬ 
dress  on  “Home  Making  in  the  Arid  Regions.”  Trips  will  be 
made  to  various  points  of  interest  about  the  city  and  a  number 
of  pleasurable  excursions  have  been  planned.  .Among  the 
papers  to  be  presented  are  the  following:  “A  New  Transmis¬ 
sion  Dynamometer,”  by  Prof.  Wm.  H.  Kenerson ;  “Operating 
System  for  a  Small  Producer  Gas  Power  Plant,”  by  Mr.  C.  W. 
Obert ;  “.A  Method  of  Improving  the  Efficiency  of  Gas  Engines,” 
by  Mr.  T.  E.  Butterfield;  “Small  Steam  Turbines,”  by  Mr.  Geo. 
.A.  Orrok. 

Graduate  Study  at  the  Massachusetts 
Institute  of  Technology. 

In  the  recent  report  of  Acting- President  Arthur  A.  Noyes,  of 
the  Massachusetts  Institute  of  Technology,  particular  emphasis 
is  placed  on  the  advanced  instruction  of  graduate  students. 
Df.  Noyes  points  to  the  fuller  provision  now  made  at  the  insti¬ 
tute  for  advanced  study  leading  to  the  higher  degrees  of  master 
of  science,  doctor  of  philosophy  and  doctor  of  engineering  as 
one  of  the  most  important  developments  of  the  year.  These 
courses  are  described  in  a  bulletin  entitled  “Advanced  Study 
and  Research”  which  has  been  issued  by  the  institute. 

Another  important  movement  which  also  supports  the  cause 
of  advanced  study  at  the  Institute  of  Technology  has  been  the 
establishment  of  the  new  Research  Laboratory  of  Applied 
Chemistry  in  which  opportunities  are  afforded  for  research 
assistants  and  advanced  students  to  execute  investigations  of 
chemical  problems  which  are  of  interest  to  manufacturers. 
This  research  laboratory  co-operates  with  the  Research  Labora¬ 
tory  of  Physical  Chemistry  which  has  been  supported  by  the 
Institute  of  Technology  for  some  years.  It  is  expected  that  a 
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Research  Laboratory  of  Applied  Electricity  may  soon  be  estab¬ 
lished.  During  the  present  institute  year  graduate  students 
received  the  advantage  of  $5,100  in  awards  for  fellowships  and 
graduate  scholarships.  Another  factor  of  importance  for 
graduate  students  is  the  institute  library,  the  accessions  to 
which  aggregated  4563  items  for  the  year  1908. 

The  students  now  at  the  Institute  of  Technology  who  are 
graduates  of  the  courses  of  this  or  other  institutions  aggregate 
215,  and  these  come  from  91  different  colleges  and  universities. 
The  largest  number  from  any  one  institution  besides  the  Insti¬ 
tute  of  Technology  is  16.  Many  of  these  students  are  taking 
under-graduate  engineering  work  in  the  institute  classes.  Others 
are  pursuing  the  advanced  or  graduate  instructions.  Among 
the  total  student  body,  46  States  and  Territories,  besides  the 
District  of  Columbia,  the  Philippine  Islands,  Porto  Rico  and  the 
Canal  Zone,  are  represented;  30  foreign  countries  are  also 
represented. 

Electric  Railway  Convention  Committee  at 
Denver. 

The  committee  of  the  American  Street  and  Interurban  Rail¬ 
way  Association,  appointed  to  investigate  the  advantages  of 
various  Western  cities  for  the  convention  of  the  association 
next  fall,  left  Chicago  Saturday  evening,  April  17,  for  Denver, 
where  it  arrived  an  April  19  and  is  making  its  head¬ 
quarters  at  the  Brown-Palace  Hotel.  The  members  of  the  com¬ 
mittee  taking  part  in  the  trip  are:  Messrs.  John  I.  Beggs, 
president  Milwaukee  Electric  Railway  &  Light  Company;  E.  C. 
Foster,  first  vice-president  New  Orleans  Railway  &  Light  Com¬ 
pany;  A.  E.  Lang,  president  Toledo  Railways  &  Light  Com¬ 
pany,  and  B.  V.  Swenson,  secretary  American  Street  and  In¬ 
terurban  Railway  Association.  Hon.  James  F.  Shaw,  president 
of  the  Boston  &  Worcester  Electric  Companies,  expected  to  be 
a  member  of  the  party,  but  important  duties  in  connection  with 
the  Massachusetts  Senate,  of  which  he  is  a  member,  at  the  last 
moment  prevented  his  going.’  The  American  Street  and  Inter¬ 
urban  Railway  Manufacturers’  Association  also  appointed  a 
committee  which  is  accompanying  the  committee  of  the  Rail¬ 
way  Association.  The  gentlemen  composing  this  committee 
are:  President  Joseph  R.  Ellicott,  of  the  Westinghouse  Trac¬ 
tion  Brake  Company,  New  York;  Vice-President  Charles  C. 
Peirce,  manager  railway  department.  General  Electric  Com¬ 
pany,  Boston;  Mr.  James  H.  McGraw,  president  McGraw  Pub¬ 
lishing  Company,  New  York;  Mr.  E.  M.  Williams,  manager 
street  railway  sales  department,  Sherwin-Williams  Company, 
Cleveland,  and  Secretary  George  Keegan,  New  York  City. 

It  will  be  recalled  that  at  the  last  meeting  of  the  association 
the  selection  of  a  convention  city  was  left  to  the  executive  com¬ 
mittee  and  that  at  a  meeting  of  the  committee,  which  was  held 
in  New  York,  Jan.  28  to  30,  it  was  decided  that  the  convention 
should  be  held  in  some  city  west  of  the  Mississippi  River.  Sub¬ 
sequently  it  was  decided  to  visit  several  cities  west  of  the  Mis¬ 
sissippi  River  before  the  final  decision  should  be  reached.  Den¬ 
ver  is  the  first  city  to  be  visited. 

Local  Section  of  Mechanical  Engineers  to 
Be  Formed  in  Boston. 

A  meeting  of  about  150  representative  mechanical  engineers 
was  held  at  the  Edison  Building,  Boston,  on  Friday  evening, 
.\pril  i6,  for  the  purpose  of  forming  a  local  section  of  the 
.\merican  Society  of  Mechanical  Engineers.  President  Smith 
and  Secretary  Rice,  of  the  national  organization,  addressed  the 
meeting,  and  among  the  other  speakers  were  Mr.  F.  R.  Low, 
chairman  of  the  Gas  Power  Section,  and  Mr.  H.  F.  Bryant, 
vice-president  of  the  Boston  Society  of  Civil  Engineers.  A 
committee  consisting  of  Prof.  Ira  N.  Hollis,  of  Harvard  Uni¬ 
versity;  Prof.  Edward  T.  Miller,  of  the  Massachusetts  Institute 
of  Technology;  Mr.  Charles  T.  Main,  consulting  engineer,  of 
Boston ;  Mr.  Irving  E.  Moultrop.  of  the  Edison  Electric  Illumi¬ 


nating  Company,  Boston,  and  Mr.  Joseph  H.  Libby,  of  Stone  & 
Webster,  Boston,  was  appointed  to  arrange  for  future  meetings 
and  adopt  plans  for  the  development  of  the  local  section.  The 
movement  began  with  an  inquiry  from  a  committee  of  the  Bos¬ 
ton  Society  of  Civil  Engineers  as  to  the  expediency  of  forming 
a  mechanical  as  well  as  an  existing  sanitary  section  of  that 
organization.  It  was  found  that  only  a  small  proportion  of  the 
local  mechanical  experts  are  members  of  the  Civil  Engineers 
Society,  and  it  was  decided  to  form  a  local  section  of  the 
national  mechanical  organization  following  the  lines  of  the 
Boston  A.  I.  E.  E.  Section.  It  is  estimated  that  there  are  about 
350  mechanical  engineers  in  the  vicinity  of  Boston  who  will  be 
interested  in  the  new  section. 

U.  S.  Government  Wireless  Stations. 

The  United  Wireless  Telegraph  Company  has  compiled  the 
following  list  of  57  wireless  telegraph  stations  maintained  by 
the  U.  S.  Government.  The  list  is  revised  to  April  15,  1909.  A 
similar  list  of  stations  on  .\merican  ships,  including  war  ves¬ 
sels,  contains  96  entries: 

Ft.  Levett,  Me.  Ft.  Monroe.  Va.  North  Head,  Wash. 

Cape  Elizabeth,  Me.  Beaufort,  N.  C.  Tatoosh  Is.,  Wash. 

Portsmouth,  N.  H.  Charleston,  S.  C.  Nome,  Alaska. 

Boston,  Mass.  St.  Augustine,  Fla.  Cordova,_  Alaska. 

Cape  Cod,  Mass.  Jupiter  Inlet,  Fla.  Circle  City,  Alaska. 

Ft.  Andrews,  Mass.  Pensacola,  Fla.  Fairbanks,  Alaska. 

Newport,  R.  I.  Key  West,  Fla.  Wrangell,  Alaska. 

Fire  Island,  N.  Y.  New  Orleans,  La.  Sitka.  Alaska. 

Navy  Yard,  N.  Y.  Guantanamo,  Cuba.  Ft.  Egbert,  Alaska. 

Ft.  Totten,  N.  Y.  San  Juan,  Porto  Rico.  St.  Michaels,  Alaska. 

Ft.  Wright,  N.  Y.  Culebra,  W.  I.  Ft.  Gibbon,  Alaska. 

Ft.  Wood,  N,  Y.  Colon,  Panama.  Petersburg,  Alaska. 

Ft.  Hancock,  N.  J.  Farallone  Is.,  Cal.  Circle  City,  Alaska. 

Philadelphia,  Pa.  Mare  Island,  Cal.  Zamboanga,  P.  I. 

Cape  Henlopen,  Del.  Pt.  Arguello,  Cal.  Cavite,  P.  I. 

Washington,  D.  C.  Table  Bluff,  Cal.  Island  of  Guam. 

Annapolis,  Md.  Point  Loma,  Cal.  Jolo,  P.  I. 

Cape  Henry,  Va.  Puget  Sound,  Wash.  Oahu.  Hawaii. 

Norfolk,  Va.  Cape  Blanco,  Ore.  Malalong,  P,  I. 

Central-Station  Relations  with  the 
Contractor. 

At  the  meeting  of  the  Brooklyn  (N.  Y.)  Kilowatt  Club  on 
April  12  at  the  Brooklyn  Edison  clubrooms  an  address  on  elec¬ 
trical  development  was  delivered  by  Mr.  T.  C.  Martin,  editor 
of  Electrical  World.  There  was  a  large  gathering  and  the 
chair  was  taken  by  Mr.  George  Weiderman,  president  of  the 
club  and  a  leading  Brooklyn  contractor.  Mr.  Martin  submitted 
the  table  herewith  as  evidence  of  the  fact  that  the  central-station 
industry  of  the  country  was  still  far  from  being  properly  de¬ 
veloped,  and  showed  as  a  matter  of  fact  that  telephony  derived 
a  larger  income  from  the  public,  the  isolated  plant  business  in 
each  field  probably  offsetting  so  as  to  leave  the  “public  utility” 
figures  a  fair  comparison. 


Number  Total 

of  plants  Net  in-  number 

Investment  or  com-  come  before  of  em- 

Beginning  of  1908.  or  capital,  panics.  Earnings.  dividends,  ployees. 

Electric  light  . $996,613,622  4,714  $I75>642,338  $4>, 445.4^7  47>632 

Electric  railways..  3,774,772,096  1,236  429,744,254  40,340,286  221,429 

Telephony  .  814,616,004  22,971  184,461,747  43,659,442  144,169 

Telegraphs  .  220,293,575  25  51,583,868  10,704,255  28,034 


$5,806,295,297  .58,946  $841,432,207  $136,149,410  441,264 
Mr.  Martin  pointed  out  and  described  many  recent  plans  of 
development,  and  laid  special  emphasis  on  the  desirability  of 
closer  harmony  and  co-operation  between  the  central  station  and 
the  contractor  throughout  the  country.  The  average  central- 
station  earnings  per  capita  ought  to  be  at  least  $5. 

After  the  address  there  was  a  discussion  of  possible 
co-operation  in  Brooklyn  between  company  and  contractors,  as 
had  been  suggested,  along  the  line  of  the  company  financing 
certain  contracts  entered  into  by  the  local  contractors  and  receiv¬ 
ing  payment  therefor  on  the  instalment  plan;  also  of  the  matter 
of  a  possible  set  of  standard  specifications  for  house  wiring. 
Definite  action  was  postponed  until  another  meeting. 

At  its  next  session  the  Kilowatt  Club  will  take  up  the  rules 
and  regulations  of  the  Brooklyn  Edison  system  concerning 
installations  and  service,  with  a  view  to  arriving  at  a  set  of 
requirements  that  will  give  greater  satisfaction  to  all  parties 
concerned. 


April  22,  1909. 


ELECTRICAL  WORLD. 


961 


CURRENT  NEWS  AND  NOTES. 


ARKANSAS  PUBLIC  UTILITIES  CONVENTION.— l\it 
Arkansas  Association  of  Public  Utilities  Operators  will  hold  its 
convention^  at  Hot  Springs,  May  13,  14  and  15,  1909. 

NO  CONNECTICUT  PUBLIC  SERVICE  COMMISSION. 
— The  committee  of  the  Connecticut  State  Legislature  having 
cognizance  has  reported  unanimously  against  a  bill  before  it  to 
create  a  public  utilities  commission. 


WORLD’S  FAIR  FOR  BOSTON  SUGGESTED  FOR  igjo. 
— A  movement  has  been  started  in  Boston  to  arrange  plans  for 
a  World’s  Fair  in  1920  to  celebrate  the  300th  anniversary  of  the 
landing  of  the  Pilgrim  Fathers  on  Plymouth  Rock. 


ELECTRIC  SOLDERING  IRONS  FOR  NAVY  YARDS.— 
The  United  States  Navy  Department  in  a  schedule  of  electrical 
.supplies,  for  which  bids  will  be  opened  May  4,  includes  54  elec¬ 
trical  soldering  irons  for  the  Philadelphia  Navy  Yard. 


SIOUX  RAPIDS  WATER-POWER  RIGHTS.— A  member 
of  the  Canadian  Government  has  stated  that  he  has  information 
from  Washington  that  the  United  States  proposes  to  acquire 
absolute  control  of  all  the  water  rights  along  the  Sioux  Rapids. 


GAS-PRODUCER  TESTS. — A  series  of  gas-producer  tests 
are  being  made  in  the  mechanical  engineering  laboratory  of  the 
University  of  Illinois  under  the  general  direction  of  Mr.  C.  M. 
Garland,  instructor  in  the  laboratory,  assisted  by  Mr.  A.  P. 
Kratz,  graduate  student. 


BELGIAN  TECHNICAL  BIBLIOGRAPHY .—Thit  Societe 
Beige  des  Ingenieurs  et  Industriels  has  announced  the  coming 
publication  of  a  monthly  bulletin  giving  notices  of  new  tech¬ 
nical  books  and  the  more  important  articles  in  the  technical  and 
engineering  press  of  the  world. 


GERMAN  PATENT  TREATY.— Senate  Foreign  Re¬ 
lations  Committee  has  authorized  a  favorable  report  on  the 
patent  treaty  with  Germany.  It  is  believed  that  a  ratification  of 
the  agreement  with  Germany  will  be  followed  by  patent  treaties 
with  other  European  countries. 


JAMESTOWN  MUNICIPAL  PLANT.— municipal 
lighting  commission  of  Jamestown,  N.  Y.,  has  reduced  the  com¬ 
mercial  lighting  rates,  which  formerly  averaged  6  cents  per 
kw-hour.  The  new  rates  are  graded  from  5  cents  per  kw-hour 
to  3V2  cents  for  all  above  30,000  kw-hours  per  month. 


STANDARDIZING  TELEPHONE  RATES  AND  METH¬ 
ODS. — A  meeting  of  the  International  Telephone  Traffic  Com¬ 
mission,  at  which  were  represented  more  than  2000  telephone 
companies,  was  held  in  Philadelphia  last  week,  when  the  sub¬ 
jects  of  standardizing  rates  and  adjusting  methods  were  dis¬ 
cussed. 


“THE  LADY  OF  THE  DYNAMOS.”— With,  this  title 
Henry  Holt  &  Company,  publishers,  have  issued  a  novel,  written 
by  Adele  Marie  Shaw  and  Carmelita  Beckwith,  in  which  an 
electrical  engineer  is  the  hero.  Carmelita  Beckwith  is  also  the 
author  of  a  clever  story,  privately  printed  several  years  ago, 
entitled  “Motoritis,”  being  the  autobiography  of  a  dynamo. 


TELEPHONE  MAINTENANCE  Ft/iVD.— Dating  from 
Jan.  1,  of  this  year,  the  Cuyahoga  Telephone  Company,  of 
Cleveland,  Ohio,  will  set  apart  23  per  cent  of  the  gross  earn¬ 
ings  for  purposes  of  improvements,  replacements  and  deprecia¬ 
tion  of  the  plant.  Heavy  losses  from  storms,  fires  or  other 
accidents  will  thus  be  provided  for.  It  is  estimated  that  the 
fund  will  yield  $30,000  in  excess  of  the  expenditures  for  the 
present  year.  This  money  will  be  invested  in  bonds  of  the 
company  or  other  securities  that  may  be  handled  by  Ohio 


savings  banks.  The  amount  will  thus  increase  from  year  to 
year,  barring  extraordinary  needs,  and  the  company  will  be  in 
a  position  to  take  care  of  its  affairs  at  all  times. 


INSPECTION  TRIP  TO  GARY.— On  the  invitation  of  Mr. 
Gleason,  general  superintendent  of  the  steel  mills  of  the  Indiana 
Steel  Company  at  Gary,  Ind.,  the  Chicago  Section  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers  and  the  Electrical  Section 
of  the  Western  Society  of  Engineers,  of  Chicago,  will  visit  the 
plant  at  Gary  in  a  body  on  April  24.  The  party  will  leave 
Chicago  on  the  Lake  Shore  train  leaving  La  Salle  Street 
station  at  10:45  a.  m.  Luncheon  will  be  taken  at  Gary,  and 
after  inspecting  the  electrical  equipment  the  party  will  return 
to  Chicago  in  the  evening. 


“ELECTRIC  LIGHT  SPECIAL.”— special  N.  E.  L.  A. 
convention  train  over  the  Pennsylvania  Railroad  from  Chicago 
to  Atlantic  City  has  been  named  the  “Electric  Light  Special.” 
It  will  leave  the  Union  Station,  Chicago,  as  a  second  section  of 
the  18-hour  “Pennsylvania  Special”  on  May  30  at  3  p.  m., 
arriving  in  Atlantic  City  about  noon  on  May  31.  It  is  expected 
that  the  Pittsburgh  delegation  will  take  this  train.  The  train 
will  go  through  Pittsburgh  at  i  a.  m.  on  May  31,  but  an  extra 
sleeper  will  be  attached  there,  and  this  car  will  be  ready  for 
occupancy  at  10  p.  m.  on  May  30. 


CANADIAN  WATER-POWERS.— m.  R.  E.  Young,  super¬ 
intendent  of  the  Dominion  railway  lands,  in  a  recent  statement 
to  a  legislative  committee  estimated  the  total  horse-power 
known  to  be  available  in  Canada  at  25,682,907,  distributed  as 
follows:  17,075,939  in  Quebec;  3,129,168  in  Ontario,  exclusive 
of  Niagara  Ealls;  2,000,000  in  British  Columbia;  1,000,000  in 
Alberta;  600,000  in  Northwest  Territories;  504,000  in  Manitoba; 
500,000  in  Saskatchewan;  54,700  in  Yukon;  150,000  in  New 
Brunswick,  and  54,000  in  Nova  Scotia.  Mr.  Young  endorses  a 
prediction  that  owing  to  their  great  water-powers  Ontario  and 
Quebec  would  in  time  become  the  manufacturing  centers  of 
North  America.  * 


NEW  YORK  CENTRAL  ELECTRIC  POWER  ASSOCIA¬ 
TION. — The  employees  of  the  New  York  Central  &  Hudson 
River  Railroad  Company  occupied  in  the  maintenance,  operation 
and  construction  of  the  electric  zone  a  year  ago  formed  the 
Electric  Power  Association  of  the  New  York  Central  &  Hudson 
River  Railroad  Company.  Lectures  and  discussions  by  the 
members  on  topics  of  especial  interest  to  the  different  depart¬ 
ments  are  features  of  the  monthly  meetings.  A  question  box  is 
open  to  members.  After  a  year  of  pronounced  success  the  asso¬ 
ciation  had  a  social  gathering  of  its  members  on  April  2D  at  the 
Railroad  Men’s  Building,  Forty-fifth  Street  and  Madison  Ave¬ 
nue.  At  the  next  educational  meeting,  which  will  be  held  dur¬ 
ing  the  week  beginning  April  26,  Mr.  C.  H.  Quereau,  superin¬ 
tendent  of  electrical  equipment,  will  address  the  society  on  the 
subject  of  “Electrification  of  Steam  Railroads.” 


NEW  ELECTRICAL  HARDENING  FURNACE.— In  a 
paper  before  the  Faraday  Society  (England)  Messrs.  E.  Saber- 
sky  and  E.  Adler  described  a  new  electrical  hardening  furnace 
built  by  the  Allgemeine  Elektricitats-Gesellschaft,  and  consisting 
of  a  fireclay  crucible  containing  a  bath  of  metallic  salts.  By 
means  of  the  electric  current  these  salts  are  melted  and  kept  at 
a  temperature  which  can  be  made  to  reach  any  value  up  to,  say, 
1400  deg.  C.  For  working  this  furnace  alternating  current  of 
a  voltage  not  exceeding  70  is  used,  and  by  means  of  a  trans-- 
former  fitted  with  regulator  and  switchboard,  the  supply  voltage 
is  lowered  to  this  value.  The  hardening  process  consists  of 
heating  up  the  steel  to  a  temperature  above  the  transition 
line,  and  a  subsequent  rapid  cooling  down.  The  authors 
claimed  that  the  operating  cost  of  the  new  electrical  furnace 
on  the  basis  of  equal  output  works  out  lower  than  that  of  gas- 
fired  muffle  or  bath  furnaces.  In  reply  to  a  question  it  was 
stated  that  no  action  of  the  fused  salts  on  steel  had  been  noticed, 
and  that  the  furnace  could  be  started  in  1 5  to  20  minutes. 
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StlCHlGAS  HYDRO-ELECTRIC  DEVELOPMENT.— In 
a  rci)ort  to  the  Legislature  of  Michigan  by  a  special  committee 
it  is  stated  that  in  the  State  there  are  hydro-electric  plants 
aggregating  221,000  hp,  and  there  is  a  possibility  of  the  addi¬ 
tional  development  of  300,000  hp. 


ARGENTINE  INTERNATIONAL  RAILWAY  EXPOSI¬ 
TION. — An  international  exhibition  of  railways  and  land  trans¬ 
port  will  l>e  held  at  Buenos  Ayres,  Argentine  Republic,  May  25 
to  Xov.  25,  1910.  One  of  the  features  of  the  affair  w'ill  be  an 
international  department  for  the  exhibition  of  electric  railway 
apparatus  and  material. 


LIGHT  AND  THE  EYE. — .\t  a  meeting  ol  the  New  York 
Academy  of  Sciences,  to  be  held  in  room  407,  Schermerhorn 
Hall,  Columbia  University,  New  York  City,  at  4  p.  m.  on 
April  26,  papers  will  be  presented  by  Prof.  S.  VV.  Ashe  on 
“Reactions  of  the  Pupil  to  Color,”  Mr.  David  E.  Rice  on 
“Studies  in  Visual  Acuity”  and  Mr.  J.  Carlton  Bell  on  “Studies 
in  Stereoscopy.” 


PENNSYLVANIA  FREIGHT  TROLLEY  B/LL.— Much 
interest  has  been  shown  in  two  bills  now  before  the  Pennsylva¬ 
nia  Legislature,  one  of  which  permits  electric  railway  freight 
and  the  other  confers  exchange  provisions  between  steam  and 
electric  roads.  It  is  reported  that  the  large  electric  railway  sys¬ 
tems  favor  the  bills,  as  well  as  the  Pennsylvania  Railroad.  Un¬ 
der  their  provisions  freight  deliveries  can  be  made  in  cities  at 
night  over  electric  lines. 


ANOTHER  “COLD-MOTOR”  FIASCO.— As  noted  in  these 
columns  some  months  ago,  the  citizens  of  an  Indiana  town, 
officially  and  non-officially,' enthusiastically  endorsed  and  financed 
an  invention  known  as  a  continuous  water-power  motor,  the 
output  of  energy  from  which  was  claimed  to  exceed  vastly  the 
input.  A  new'spaper  dispatch  records  the  latest  phase — the  dis¬ 
appearance  of  the  inventor,  and  excited  citizens  called  upon 
to  meet  liabilities  of  $50,000. 


PROTEST  AGAINST  ELECTRIFICATION .—TXk  opera¬ 
tives  working  at  the  terminals  of  the  Chicago  railroads  have 
organized  and  sent  a  delegation  to  Springfield  to  protest  to  the 
Legislature  against  the  passage  of  a  bill  providing  for  the  elec¬ 
trification  of  all  terminals  in  Illinois.  The  workmen  base  their 
objection  to  electrification  on  the  alleged  increase  in  danger 
to  switchmen  and  trackmen.  It  is  intimated  at  Springfield  that 
the  real  backing  of  this  protest  is  the  railroad  companies  them¬ 
selves. 


ELECTRIC  LAMP  USED  TO  HEAT  INCUBATORS.— A 
correspondent  writes  that  on  a  large  farm  considerable  difficulty 
was  experienced  with  oil-lamp  heated  incubators,  as  many  of 
the  chicks  died  from  the  effects  of  the  foul  air  if  the  attendant 
was  not  careful  to  remove  them  immediately  after  they  were 
hatched.  This  trouble  was  practically  eliminated  by  substituting 
an  incandescent  lamp,  which  maintained  an  even  temperature  of 
102  deg.  Fahr.,  required  less  attention  from  the  operator,  and 
entirely  did  away  with  all  smell  and  smoke  in  the  brooder- 
room,  besides  greatly  reducing  the  chances  of  a  fire. 


MUNICIPAL  ELECTRIC  WORK  IN  CHICAGO.— Mayor 
Busse,  of  Chicago,  in  his  annual  message  presented  to  the  City 
Council  on  April  12,  says  that  while  the  expenditures  of  the 
local  Department  of  Electricity  have  grown  materially,  the  effi¬ 
ciency  of  the  department  has  increased  in  greater  proportion. 
Thus,  the  number  of  arc  lamps  operated  per  employee  in  1903 
was  37.42,  while  in  1908  this  figure  had  risen  to  49.01.  The 
average  cost  in  salaries  and  wages  of  operating  municipal  street 
arc  lamps  in  1903  was  $24.26  per  lamp,  w'hereas  in  igcfi  this 
amount  had  dropped  to  $22.54.  Turning  to  the  inspections  of 
electrical  construction.  Mayor  Busse  declared  that  in  1903  the 
number  of  inspections  made  by  each  electrical  inspector  was 
only  1143,  while  in  1908  the  corresponding  figure  had  risen  to 


2364.  He  added  that  the  amount  earned  for  the  Department  of 
Electricity  per  electrical  inspector  had  been  doubled  in  five 
years. 


BASEBALL  PLAYING  AT  V/GHT.— Again  it  is  proposed 
to  light  baseball  parks  by  electricity  so  that  the  great  national 
pastime  may  he  carried  on  after  dark.  From  Ciiv^innati  it  is 
reported  that  the  towers  for  the  arc  lamps  to  be  used  to  light 
the  National  League  ball  park  are  already  in  position,  and  it 
is  said  that  the  experiment  will  also  be  tried  in  the  National 
league  ball  park  at  Pittsburgh  and  in  the  new  American  League 
ball  park  in  Chicago,  w'hich  will  be  fitted  up  next  year.  In 
Cincinnati  a  .separate  company  has  been  formed  to  introduce 
the  evening  amusements,  and  Mr.  Herrmann,  the  “baseball  mag¬ 
nate”  of  that  city,  is  reported  to  have  said  that  it  will  be  easy 
to  see  the  ball  as  far  as  it  can  be  hit  or  thrown  at  League  Park 
when  the  new  electric-lighting  equipment  is  in  operation.  It  is 
proposed  to  “put  on”  all  kinds  of  attractions,  such  as  track 
meets  and  Marathon  races,  at  the  Cincinnati  park  in  the  even¬ 
ing,  as  well  as  hall  games. 


CONSOLIDATION  OF  CHICAGO  STREET  RAILWAYS 
URGED. — Discussing  the  proposed  subway  for  street-railway 
traffic  in  Chicago,  Mayor  F.  A.  Busse,  in  his  recent  annual 
message,  praised  the  work  of  the  local  transportation  com¬ 
mittee  of  the  City  Council  in  preparing  the  elaborate  report  on 
subways  previously  summarized  in  the  pages  of  the  Electrical 
World.  He  said  that  he  regarded  this  report  as  one  of  the  most 
important  pieces  of  work  undertaken  during  his  administration. 
In  the  Mayor’s  judgment,  however,  the  ultimate  solution  of  the 
traction  problem  in  Chicago  must  come  through  consolidation 
of  the  existing  traction  companies  and  the  operation  of  their 
lines  as  one  complete  system.  This  will  bring  about  the  proper 
co-ordination  of  transportation  routes.  “None  of  us,”  said  Mr. 
Busse,  “can  better  serve  the  interests  of  the  people  of  Chicago 
than  by  doing  everything  that  lies  within  our  power  to  bring 
about  unification  of  our  transportation  service  at  the  earliest 
possible  date.” 


A  REPORTER’S  IDEA  OF  AN  ALTERN.4TOR.—A  West¬ 
ern  newspaper  prints  the  following  description  of  a  revolving- 
field  alternator  recently  installed  in  its  town :  “The  generators 
are  of  the  latest  pattern  manufactured,  and  are  altogether  the 
reverse  in  plan  from  the  original  idea  of  generating  electric 
current.  Instead  of  generating  the  current  by  friction  on 
copper  commutators  and  carbon  brushes,  the  electric  current  is 
generated  through  wave  currents,  and  there  is  no  friction  of  any 
kind  whatever.  The  main  generator  is  composed  of  a  field  of 
wires  on  a  wheel  16  ft.  in  diameter.  On  the  outside  of  this 
there  is  a  stationary  armature  composed  of  copper  wire,  with 
an  air  space  between  the  two.  The  field  is  magnetized  with  the 
direct-current  generator  and  passes  from  the  field  in  wave 
currents  into  the  generator ;  thence  through  the  main  wires  to 
the  switchboard.  It  is  on  the  same  plan  as  picking  up  a  small 
piece  of  steel  with  a  common  magnet,  such  as  boys  play  with.” 


PROPOSED  POWER  DEVELOPMENT  ON  THE  DES- 
PLAINES  RIVER. — Arguments  were  heard  by  the  Supreme 
Court  of  the  State  of  Illinois  in  Springfield,  Ill.,  on  April  15  in 
the  case  of  the  State  of  Illinois  against  the  Economy  Light  & 
Power  Company,  of  Joliet.  The  State  seeks  to  restrain  the 
company  from  developing  the  power  of  the  Desplaines  River  at 
Dresden  Heights,  near  the  junction  of  the  Desplaines  and 
Kankakee  rivers,  to  form  the  Illinois  River.  The  case 
was  taken  under  advisement  by  the  court.  It  was  brought 
before  the  Supreme  Court  on  an  appeal  from  the  Cir¬ 
cuit  Court  in  Chicago,  which  ruled  in  favor  of  the  company  on 
the  ground  that  the  river  is  not  navigable  and  that  the  com¬ 
pany’s  power  rights  at  Dresden  Heights  are  fully  sanctioned 
by  law.  The  Desplaines  River  would  form  a  part  of  the 
proposed  deep-water  way  from  the  Lakes  to  the  Gulf,  and 
it  is  for  this  reason  that  the  State  is  opposing  the  proposed 
power  development. 
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Sioux  Falls  Hydro-Electric  Development. 

Sioux  F'ALLS  is  an  enterprising  city  of  about  i6,oco  in¬ 
habitants  on  the  Sioux  River,  in  South  Dakota.  The 
river  has  a  considerable  fall  at  this  point,  and  quite  re¬ 
cently  the  Sioux  Falls  Light  &  Power  Company  purchased 
the  necessary  water  rights  and  erected  a  compact,  modern 
hydro-electric  plant  of  considerable  engineering  interest.  The 
plant  is  located  within  the  city  limits,  which  enabled  the  water- 
pow'er  to  be  developed  without  step-up  or  step-down  trans¬ 
forming  stations  or  transmission  lines.  \  dam  was  constructed 
with  a  maximum  height  of  8  ft.  and  approximately  600  ft.  of 
spillway ;  the  available  head  may  be  further  increased  by  the 
addition  of  dashboards  36  in.  high.  By  the  construction  of 
about  2000  ft.  of  retaining  wall,  the  water  was  backed  up,  tlood- 


variations  in  load.  The  company  operates  an  electric  railway 
as  one  of  its  utilities,  and  during  the  heaviest  fluctuation  in  load 
which  has  yet  been  experienced,  due  to  snow’  blockades  on  this 
railway,  the  maximum  variation  in  the  water  level  in  the  stand¬ 
pipe  was  only  18  in. 

The  power  station  was  built  during  the  spring  and  summer  of 
1908,  and  the  whole  plant  was  put  in  commission  about  Oct.  i, 
1908.  The  power  house  is  an  attractive  building  with  granite 
walls,  steel  trusses  and  a  tile  roof.  It  is  46  ft.  x  92  ft.  in  ground 
dimensions  and  55  ft.  high,  including  a  reinforced  concrete  base¬ 
ment.  It  is  designed  to  accommodate  four  500-kw  turbo-genera¬ 
tors,  a  50-kw  motor-driven  exciter,  a  50-kw  turbine-driven  ex¬ 
citer  and  two  1 50-kw  railway  motor-generator  sets.  Three  of 
the  main  generating  units  are  now  installed.  They  are  three- 
phase,  60-cycle,  2300-volt  machines  turning  at  300  r.p.m.  The 
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FIG.  I. — VTKW  OF  INTERIOR  OF  SIOUX  FAI.LS  HYDRO-ELECTRIC  POWER  STATION. 


ing  an  area  of  lO  acres.  This,  in  addition  to  an  upper  pool 
having  an  area  of  17  acres,  gives  a  large  storage  capacity. 

The  intake  and  spillway,  which  were  built  during  the  summer 
of  1907,  consist  of  a  monolithic  structure  of  concrete  designed 
to  take  care  of  the  flood  and  ice  conditions  of  the  Big  Sioux 
River,  which  has  an  average  flow  at  this  point  of  250  cu.  ft. 
per  second.  To  avoid  ice  troubles,  the  intake  was  designed  for 
the  slow  movement  of  water,  and  all  water  is  compelled  to 
flow  under  an  arch  before  reaching  the  racks,  So  that  ice  may 
be  intercepted.  The  penstock,  which  is  680  ft.  long  and  7  ft. 
in  diameter,  is  made  of  %-in.  steel  plate  and  has  three  expansion 
joints  spaced  about  180  ft.  apart.  A  water-regulating  tower, 
16  ft.  in  diameter  and  62  ft.  high,  is  placed  about  25  ft.  from 
the  power  house.  The  penstock  ends  in  this  regulating  tower 
and  there  is  a  steel  pipe  9  ft.  in  diameter  leading  from  the 
tower  to  the  waterwheels  in  the  power  house.  A  54-in.  Ludlow 
gate  valve  is  used  in  front  of  each  turbine.  The  ratio  of  the 
area  of  the  regulating  tower  to  that  of  the  penstock  is  about 
5  to  I.  This  arrangement  avoids  all  serious  fluctuations  due  to 


turbines  are  at  present  operated  on  a  6o-ft.  head,  but  the  plant 
is  so  designed  that  it  can  be  operated  on  an  80-ft.  head  if  future 
conditions  should  .so  demand. 

The  upper  floor  of  concrete  is  supported  on  steel  beams  rest¬ 
ing  upon  steel  columns  and  concrete  piers  and  carries  the  three 
main  generators,  exciters,  governors,  motor-generator  sets,  oil- 
pressure  system,  switchboard  and  other  electrical  apparatus. 
The  gate-valve  stands,  by-pass  valve  stands  and  a  small  boiler 
for  heating  purposes  are  also  on  this  floor.  The  portion  of  the 
floor  carrying  the  generators  is  supported  by  thick  concrete 
walls  forming  partitions  separating  the  turbines.  An  inter¬ 
mediate  floor  carries  the  thrust  bearings  and  regulating  cylin¬ 
ders.  The  basement  floor  carries  the  turbines,  penstocks  and 
gates.  The  penstock  is  supported  on  concrete  piers  resting 
upon  the  floor  and  has  a  branch  connection  to  the  gate  valve  of 
each  turbine.  That  part  of  the  floor  supporting  the  turbine  and 
discharge  casing  is  reinforced  by  heavy  I-beams.  Provision  is 
made  for  installing  long  draft  tubes  which  will  extend  down  in 
long  radius  bends  and  will  be  supported  by  piers  on  bedrock. 
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FIG.  4. — FLOOR  PLAN  OF  NEW  POWER  HOUSE. 


now  installed.  The  turbines  are  at  present  equipped  with  short 
steel  draft  tubes  which  will  be  extended  as  mentioned  above. 


ring.  The  gates  are  of  the  swivel  type  operated  through  regu¬ 
lating  shafts  and  connections. 


FIG.  3. — VIEW  OF  INTAKE,  GATES.  SPILLWAY  AND  WALLS  OF  DAM. 


FIG.  2. — GATE  VALVE. 


SO  that  the  draft-tube  pits  may  be  unwatered  for  examination. 

Space  was  allowed  in  the  design  of  the  building  for  the  in¬ 
stallation  of  another  main  unit  of  the  same  size  as  the  three 


unit  as  a  whole.  Self-oiling,  babbitted  steady  bearings  of  heavy 
construction  are  placed  on  top  of  the  turbine  crown  plates  and 
another  babbitted  steady  bearing  is  carried  on  the  bed  plates 
supporting  the  thrust  bearings.  The  generator  shafts,  w'hich 
are  coupled  to  the  turbine  shafts  above  the  thrust  bearings, 
also  are  supplied  w'ith  two  steady  bearings,  one  of  which  is 
carried  by  the  generator  stator  at  the  upper  end  of  the  shaft, 
and  the  other  by  the  spider  supported  from  the  generator  base 


Ways  are  built  just  outside  the  foundations  in  the  tailrace  for  When  this  obtains  the  effective  head  will  be  increased  by  about 


stop  logs,  with  a  space  between  for  filling  with  sand  bags,  etc.. 


10  ft.  The  thrust  bearings  are  of  the  oil-bath,  self-contained 
type,  consisting  of  a  cast-iron  thrust  block  which  is  locked  on 
the  shaft  by  means  of  a  heavy  key  and  thread.  This  block 
turns  in  an  oil  bath  on  the  surface  of  a  cast-iron  base  ring. 
The  turbines,  which  are  of  the  reaction  type,  are  built  with 
.spiral  casings  which  are  said  to  add  to  the  efficiency  of  the 


..v 


r  mmHr 


April  22,  1909. 


ELECTRICAL  WORLD. 


96s 


The  governors  supplied  with  the  turbines  are  of  the  oil-pres¬ 
sure  type.  Oil  under  pressure  is  delivered  to  a  receiving  tank  by 
a  motor-operated  rotary  pump.  From  the  tank  the  oil  is  trans¬ 
mitted  to  a  regulating  cylinder  containing  a  piston,  which  is  con¬ 
nected  through  a  rod  and  short  link  direct  to  the  regulating 
shaft.  The  oil  acting  on  either  side  of  the  piston  causes  it  to 
operate  the  gates  in  accordance  with  the  changes  in  load.  The 
governor  proper  is  driven  from  the  turbine  shaft  by  means  of  a 
belt.  It  consists  of  a  stand  upon  which  are  mounted  the  flyballs, 
floating  lever,  compensating  dash  pot,  synchronizing  attachment 
and  relay  device.  The  governor  head  used  is  very  sensitive. 

The  exciter  turbine  is  of  the  vertical,  single-reaction  type, 
enclosed  in  a  plate-steel  spiral  casing  and  is  of  the  same  general 
design  and  construction  as  the  main  turbines.  It  is  designed  for 
100  hp  under  a  60-ft.  head  and  is  direct-connected  to  a  50-kw, 
125-volt,  compound-wound  generator.  This  set  is  large  enough 
to  furnish  all  the  excitation  for  the  main  generators.  The 
motor-generator  exciter  set  is  made  up  of  an  Allis-Chalmers 
125-volt  generator,  direct-connected  to  a  three-phase,  60-cycle 
induction  motor,  and  will  be  used  to  excite  the  main  generators 


FIG.  5. — CROSS-SECTION  OF  NEW  POWER  HOUSE,  THROUGH  EXCITER 
COMPARTMENT. 


in  case  it  may  be  desired  to  shut  down  the  turbine-driven  unit. 

A  12-ton,  hand-operated,  Whiting  traveling  crane  is. installed 
in  the  generator-room.  The  main  generating  equipment  was  sup¬ 
plied  by  the  Allis-Chalmers  Company.  One  of  the  motor-gen¬ 
erator  sets  is  from  the  General  Electric  Company  and  the  other 
from  the  Crocker-Wheeler  Company,  both  being  driven  by  2300- 
volt  synchronous  motors.  The  first-mentioned  is  of  the  two- 
bearing  type,  and  excitation  is  supplied  by  a  4-kw,  125-volt, 
direct-connected  Crocker-Wheeler  generator.  The  direct-cur¬ 
rent  generator  of  the  General  Electric  set  is  a  6oo-volt  railway 
machine.  The  submerged-tube  steam  boiler,  used  for  heating 
purposes,  was  furnished  by  the  Kewanee  Boiler  Company. 

The  main  operating  floor  of  the  power  house  is  20  ft.  above 
the  basement,  where  the  turbines  are  located.  The  switchboard 
is  about  38  ft.  long  and  is  placed  7  ft.  away  from  the  wall.  It  is 
made  up  of  18  black-slate  panels  with  General  Electric  con¬ 
trolling  apparatus.  Back  of  the  switchboard  on  the  wall  are 
the  lightning  arresters,  separate  arresters  being  provided  for 
the  single-phase  lines  and  for  the  three-phase  lines.  At  one 
side  of  the  switchboard  are  located  four  constant-current  trans¬ 
formers  with  their  individual  controlling  panels.  The  outgoing 
lines  consist  of  four  three-phase,  2300-volt  lines  and  six  single¬ 
phase,  2300-volt  lines  passing  through  porcelain  tubes  in  the 
wall  and  thence  to  the  pole  line. 

From  this  plant  the  company  supplies  electricity  to  operate 


the  street-railway  system,  and  also  energy  for  factories,  busi¬ 
ness  houses  and  private  residences.  The  company  also  has  a 
street-lighting  contract.  Its  line  construction  is  very  good. 
Sometimes  severe  climatic  conditions  are  encountered.  During 
last  February  a  snowfall  of  25  in.  was  reported  in  one  night,  and 
during  the  following  day  only  two  blocks  of  street  railway  line 
could  be  operated.  In  the  face  of  this  severe  test  the  company 
lost  only  two  poles,  and  there  was  no  interruption  of  the  dis¬ 
tribution  of  energy  from  the  plant. 

The  Sioux  Falls  Light  &  Power  Company  owns  land  on 
both  sides  of  the  Big  Sioux  River.  It  has  two  dams  and  two 
hydro-electric  power  plants  with  the  necessary  water  rights  and 
a  steam  auxiliary  plant.  The  officers  of  the  company  are  as 
follows:  President,  Mr.  E.  W.  Coughran,  Sioux  Falls;  vice- 
president,  Mr.  W.  G.  Haley,  Sioux  City;  treasurer,  Mr.  G.  B. 
Caldwell,  Chicago;  secretary,  Mr.  Fred  H.  Read,  and  superin¬ 
tendent,  Mr.  Arthur  Huntington,  both  of  Sioux  Falls,  S.  D. 
The  plant  was  designed  by  H.  M.  Byllesby  &  Company,  engi-  * 
neers,  Chicago,  under  the  immediate  supervision  of  Mr.  O.  E. 
Osthoff,  vice-president  and  chief  engineer. 


Joint  Pole  Lines  in  Los  Angeles. 

By  J.  E.  Macdonald. 

Everybody  who  has  visited  Southern  California  during  the 
■last  decade  has  no  doubt  marveled  at  the  wonderful  develop¬ 
ment  and  growth  of  this  section.  Los  Angeles  has  more  than 
tripled  its  population  in  that  period,  and  suburban  towns  have 
arisen  as  by  magic  under  the  stimulating  influence  of  the  finest 
suburban  trolley  system  in  ••the  world.  The  demand  for  utilities, 
such  as  light  and  telephone,  has  increased  in  even  a  greater  pro¬ 
portion,  and  the  operating  companies  have  been  taxed  to  meet 
the  eager  demand  for  their  service. 

In  the  city  of  Los  Angeles  are  two  telephone  companies,  three 
lighting  companies  and  four  electric  railway  systems,  all  of 
which  are  operating  independently  and  have  immense  distribu¬ 
ting  systems  and  branches  to  many  of  the  outlying  towns  and 
cities  within  a  radius  of  100  miles  of  this  Southwestern  metrop¬ 
olis.  Such  rapid  development  was  accompanied  to  a  marked 
degree  by  the  “pole  nuisance,”  which  is  now  being  overcome. 

The  Joint  Pole  Committee  of  Los  Angeles  is  a  committee  of 
representatives  of  the  various  utility  companies,  and  has  for  its 
object  the  elimination  of « all  unnecessary  poles  outside  of  the 
regular  conduit  districts  established  by  city  ordinance.  The 
Pacific  Electric  Railway  Company,  Pacific  Light  &  Power  Com¬ 
pany,  the  Los  Angeles  Railway  Company,  the  Edison  Electric 
Company,  the  Los  Angles  Gas  &  Electric  Company,  the  Los 
Angeles  Pacific  Company,  the  Pacific  Telephone  &  Telegraph 
Company  and  the  Home  Telephone  &  Telegraph  Company  are 
actively  engaged  in  this  commendable  work,  as  well  as  a  num- 
ber  of  outside  or  subsidiary  companies,  which  participate  to  a 
lesser  degree.  The  committee  has  an  organization  operating  in 
a  measure  independently  from  any  of  the  parent  companies,  but 
under  the  jurisdiction  of  the  authorized  members  selected  by 
the  various  companies  interested.  Combinations  are  arranged 
for  and  recorded  through  the  secretary,  who  handles  the  de¬ 
tails  and  provides  for  an  equitable  settlement  on  all  combina¬ 
tions.  The  committee  was  organized  for  active  work  Feb.  i, 
1907,  and  during  the  two  years  to  date  has  accomplished  a 
great  deal  toward  bettering  local  conditions.  During  this  period 
combinations  have  been  made  on  over  10,000  poles  in  and  around 
the  city  of  Los  Angeles,  thus  eliminating  a  much  larger  number 
of  poles  which  would  have  been  otherwise  necessary. 

Los  Angeles  is  a  city  covering  a  very  large  area.  An  exten¬ 
sion  to  outlying  sections  of  the  conduit  district  would  be  im¬ 
practicable  under  the  favorable  rates  given  to  patrons  of  the 
utility  companies,  and  the  “Joint  Pole”  proposition  has  solved 
this  otherwise  vexing  problem.  Popular  agitation  with  refer¬ 
ence  to  the  companies’  poles  has  almost  ceased  entirely  since 
the  adoption  of  this  co-operative  method,  and  has  helped  the 
companies  themselves  in  making  construction  better  and  cheaper, 
while  promoting  harmony  among  the  operating  officials  of  the 


FIG.  I. — A  CONGF.STF.I)  OVKRHEAD  SYSTEM 


FIG.  2. — AN’  INTERESTING  COMBINATION 


■THE  NEW  METHOD. 


■A  COMBINATION  CORNER. 


-FIVE  COMPANIES  USE  ONE  LINE  OF  POLES. 
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various  companies  whose  business  interests  must  be  in  direct 
opposition. 

The  committee,  through  the  secretary,  relieves  the  companies 
of  all  details  relating  to  joint  construction,  and  maintains  with 
each  company  at  an  extremely  low  cost  a  duplicate  tile  of  all 
combination  work. 

In  recording  combinations  a  map  is  made  showing  the  exact 
location  of  the  poles,  each  pole  having  a  reference  number 
which  corresponds  to  the  house  or  street  number  at  that  particu¬ 
lar  location.  These  maps  or  supplements,  when  approved,  are 
filed  in  a  regular  vertical  street  index,  prints  being  furnished 
all  members  of  the  committee.  In  addition,  an  index  card  is 
prepared  which  gives  an  exact  copy  of  the  information  con 
tained  in  the  schedule  shown  on  the  map.  These  cards  are  filed 
in  a  company  index,  which  is  arranged  to  show  the  various  own¬ 
ers  and  applicants  in  combinations.  In  addition  to  this,  each 
supplement  when  approved  receives  its  consecutive  number  which 
offers  an  additional  check  for  reference  purposes  only.  .A.mong 
other  details  which  the  committee  handles  successfully  is  keep¬ 
ing  the  companies  advised  of  changes  in  street  lines  or  other 
public  improvements  which  may  affect  the  various  pole  lines. 

Referring  to  the  accompanying  illustrations,  Fig.  i  shows 
a  congested  condition  on  a  street  to  be  widened,  when  all  lines 
will  go  on  combination  poles.  The  poles  of  Fig.  2  carry  three 
I5,ooo-volt,  three-phase  circuits;  2200-volt  primaries  with  440- 
volt,  220-volt  and  iio-volt  secondaries;  6ooo-volt  series  street¬ 
lighting  circuits;  500-volt  railway  feeder  and  a  railway-telephone 
circuit.  Fig.  3  shows  the  poles  of  five  companies  set  on  private 
property — the  old  way — and  Fig.  4  is  a  view  of  a  line  on  private 
property  carrying  the  circuits  of  two  telephone  and  one  lighting 
company.  Fig.  5  shows  a  combination  corner;  the  combination 
line  2j4  miles  along  the  avenue  and  miles  along  an  inter¬ 
secting  street.  Fig.  6  is  a  combination  line  carrying  the  cir¬ 
cuits  of  five  companies. 


The  Effect  of  the  Starting  Characteristics 
Upon  the  Operation  of  an  Induction 
Motor. 

By  M.  Berthold. 

HE  induction  motor  has  been  treated  in  the  past  by  sev¬ 
eral  authors,  more  recently  especially  with  regard  to 
the  predetermination  of  the  magnetic  leakage.  The 
purpose  of  the  present  article  is  to  consider  briefly  in  a  general 
way  some  of  the  factors  of  influence  in  the  starting  and  operat¬ 
ing  performance  with  particular  reference  to  the  polyphase 
squirrel-cage  type  of  machine. 

The  well-known  circle  diagram  which  will  be  used  in  the 
treatment  below  in  its  simple  form  exhibits  all  of  the  perform¬ 
ance  characteristics  of  the  motor  clearly  and  they  can  therefore 
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no.  I. — SIMPLE  CIRCULAR  CURRENT  LOCUS  OF  AN  I.NDUCTION 

.MOTOR. 

easily  be  followed.  This  diagram  has  been  fully  discussed  in 
the  pages  of  the  Electrical  World.  Special  reference  is  made 
to  an  article  in  the  issue  for  May  26,  1906,  by  Dr.  A.  S.  McAllis¬ 
ter,  dealing  with  the  simple  circle  diagram  in  which  the  vari¬ 
ous  quantities  determining  the  motor  characteristics  are  ex¬ 
plained.  This  diagram  is  reproduced  herewith  as  Fig.  i. 
Before  entering  upon  the  discussion  of  the  starting  perform¬ 


ance,  the  usual  definition  of  the  starting  torque  may  well  be 
considered.  »The  actual  torque  exerted  by  the  rotor  at  start¬ 
ing  is  usually  expressed  in  per  cent  of  the  synchronous  torque 
— that  is,  the  torque  which  the  motor  would  have  when  develop¬ 
ing  its  full-load  rating  if  it  were  running  at  the  synchronous 
speed ;  this  torque  is  smaller  than  the  so-called  running  torque. 
The  ratio  of  the  synchronous  torque  to  the  running  torque  is 
accurately  shown  in  the  circle  diagram  by  the  relative  length 
of  PQ  and  PR,  assuming  P  to  be  the  point  on  the  circle  at 
which  full-load  exists.  In  the  same  diagram  the  starting 
torque  is  represented  by  the  length  FG.  The  ratio  of  the 
starting  torque  to  the  synchronous  torque,  represented  by  the 
lengths  shown  in  the  circle  diagram,  is  seen  to  be  the  ratio  of 
the  secondary  power  dissipated  as  heat  at  the  moment  of  start¬ 
ing  to  the  w'att  output  of  the  motor  under  load. 

In  the  following  table  is  given  a  list  of  symbols  which  will  be 
used  below : 

Wo  =  no-load  watt  input. 

Wi  =  watt  output  of  motor  at  full  load. 

Wi  =  watt  input  of  motor  at  full  load. 

Wk  =  watt  input  of  motor  at  starting. 

It  =  primary  current  at  full  load. 

Iki  =  primary  current  at  starting. 

I2  =  secondary  current  at  full  load. 

/ti  =  secondary  current  at  starting. 

.S'  =  slip  at  full  load  in  per  cent;* 

Lp  =  total  primary  losses. 

lo  =  primary  current  at  no  load. 

Iki  =  ideal  primary  current  at  starting. 

It  =  primary  resistance. 
rz  =  secondary  resistance. 

Cos  Q  =  power  factor  at  full  load. 

Cos  =  power  factor  at  starting. 

Cos  00  =  power  factor  at  no  load. 

V  z=  efficiency. 


The  secondary  copper  loss  can  be  expressed  as 

1^1-2=  iWi  —  Lp)  - 
100 

When  both  sides  of  equation  (i)  are  multiplied  by 
and  divided  by  W i,  there  is  obtained 


(1) 


Ikz^rz  (Wi-Lp)  S  /htY 
Wi  ~  Wi  ■  100  ■  V_/, ) 


The  left  side  of  the  last  equation  represents  the  ratio  of  the 
secondary  power  lost  at  starting  to  the  full-load  watt  output  of 


the  motor.  The  value  of 


(Wi-Lp). 

— — - -  IS 

Wi 


sec.  input  100  100 

sec.  output  sec.  eff.  100  —  S 


Hence  the  starting  torque  in  per  cent  of  the  synchronous  torque 
has  the  value 


(2) 


For  comparisons  and  for  practical  considerations  the  rela¬ 
tions  of  expression  (2)  are  best  shown  by  Fig.  2. 


STARTING  PERFORMANCE. 

A  disadvantage  of  the  polyphase  squirrel-cage  induction 
motor  when  compared  with  other  types  of  motors  is  found  in 
its  poorer  starting  performance.  It  is  of  interest,  therefore, 
to  investigate  the  possibility  of  obtaining  a  high  starting  torque 
and  to  consider  the  factors  determining  such  condition.  In  the 
second  part  of  this  article  will  be  shown  the  influence  of  these 
factors  upon  the  operating  performance. 

The  starting  torque  of  a  motor  can  be  varied  by  changing 
the  secondary  resistance — that  is,  by  changing  the  slip  for  each 
value  of  torque.  By  this  procedure  the  leakage  and  conse¬ 
quently  the  circular  current  locus  remains  the  same.  With  the 
increase  of  the  torque  the  watt  input  of  the  motor  at  starting 
is  increased  and  the  starting  current  is  slightly  reduced;  how- 
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ever,  the  power  factor  at  starting  is  increased,  although  the 
efficiency  under  load  and  the  maximum  possible  output  are 
decreased. 

In  a  new'  design,  therefore,  for  general  reasons  it  is  not  de¬ 
sirable  to  exceed  a  certain  value  of  the  slip,  and  hence  the  only 
alternative  is  to  increase  the  starting  current  to  the  extent 
illustrated  in  Fig.  2.  The  increase  of  the  starting  current  is 
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FIG.  2. — STARTING  TOROL'K  FOR  VARIOUS  DESIGN  PROPORTIONS. 

obtained  by  reducing  the  resistance  and  reactance  of  the  motor 
circuits. 

When  designing  induction  motors  one  must  keep  in  mind  the 
fact  that  when  attempting  to  change  the  performance  prevail¬ 
ing,  for  instance,  at  starting,  the  performance  at  another  condi¬ 
tion  is  changed  in  consequence  thereof. 

The  condition  existing  at  starting  is  represented  by  the  cir¬ 
cle  diagram  of  Fig.  i,  where  MF  and  OF  are  the  primary  and 
secondary  currents  in  value  and  phase  relation.  The  line  OJ 
separates  the  primary  and  secondary  copper  losses.  The  start¬ 
ing  torque  and  the  maximum  running  torque  are  represented 
by  FG  and  CG'.  Fig.  l  thus  shows  the  quantities  in  which  one 
is  most  interested. 

\  relatively  high  torque  at  starting  could  be  obtained  by 


As  mentioned  above,  the  slip  under  load  is  fixed  by  the  values 
/j  and  Vi.  In  all  cases  the  primary  resistance  may  then  be 
relatively  small  so  as  to  obtain  a  high  starting  torque. 

For  motors  designed  with  a  large  value  of  cos  ©fc,  the  entire 
performance  from  “no  load”  to  “standstill”  may  be  developed 
within  the  first  quadrant  of  the  circle.  Fig.  i.  The  maximum 
possible  watt  input  occurs  then  at  starting. 

A  further  inspection  of  the  circle  diagram  shows  that  the 
maximum  output  occurs  at  B.  It  is  evident  that  this  output  is 
directly  depending  upon  the  value  of  cos  ©t.  At  present  a 
maximum  output  of  approximately  200  per  cent  of  normal 
seems  universally  to  be  accepted  as  the  rule.  This  proportion 
with  general  good  operating  performance  keeps  the  starting 
current  within  a  reasonable  limit.  Therefore  a  correct  pre¬ 
determination  of  the  starting  current  is  important. 

The  starting  current  depends  largely  upon  the  magnetic 
leakage  reactance  of  the  coils.  In  determining  the  leakage 
reactance  three  leakage  fluxes  must  be  considered : 

1.  The  leakage  flux  across  the  slots  of  the  stator  and  the 
rotor. 

For  a  given  main  flux  this  leakage  is  decreased  by  increas¬ 
ing  the  number  of  slots  per  pole  per  phase,  provided  the  ratio 
of  slot-depth  to  slot-width  does  not  change. 

2.  The  leakage  across  opposing  tooth-tips. 

Obviously  this  leakage  varies  with  the  relative  position  of 
the  stator  and  the  rotor  teeth,  and  would  be  a  maximum  for 
wide  open  slots  and  a  small  number  of  slots.  The  variation 
of  the  leakage  reactance  for  different  rotor  positions  varies  the 
starting  current  slightly;  however,  the  starting  torque  is  varied 
even  more.  The  use  of  partially  closed  slots  and  a  large  num¬ 
ber  of  slots  in  either  the  stator  or  the  rotor  decreases  this 
variation.  This  change  generally  leads  to  deep  and  narrow 
slots,  particularly  in  the  rotor;  it  would  thus  increase  the  slot 
leakage  and  it  usually  causes  additional  iron  losses  by  the  in¬ 
creased  frequency  of  pulsation  in  the  teeth  and  gap  surface. 


TABLE  OF  CHARACTERISTIC  DATA. 


Motor  No . 

1 

2 

3 

4 

5 

Number  of  poles . 

6 

4 

4 

2 

6 

Number  of  phases . 

3 

3 

3 

3 

Number  of  cycles . 

60 

60 

60 

25 

60 

o.rl^o  in  %  of  h . 

34-2 

31 

33 

40 

39.5 

a;  «  M  0  in  %  of  HI . 

3-83 

8.05 

4.82 

9-55 

6  43 

•SCosflo  . 

.086 

•  202 

.118 

.126 

M  it  in  %  of  If'/ . 

318 

448 

563 

70S 

377 

Cos^i-  . . 

.482 

-595 

.707 

.823 

-34 

M  ^  Actual  maxim,  start.  1 

1 

•S  M  torq.  in  %  of 

>55 

220 

250 

273 

250 

Ij  F  synchr.  torq . 

) 

—  0  Values  from  circle  1 

^  1-  diagr.  ratio  /A:j.7i  = 

5.03 

5-84 

6.18 

6. 1 

8.Rs 

K  ••  I 

1 

5-51 

6.46 

6.72 

7-15 

lo.is 

%  slip  at  full  load  =  5 

4.8 

5 

5 

5 

2.3 

Load  condition  . 

'/ 

cos  6  cos  6  X  '/ 

cos  6  cos  6  X  '!* 

'/ 

cos  6  cos  6  X  V 

1/ 

cos  8  cos  d'K  >/ 

•'/ 

cos  8  1 

X 

0 

. 

•  *^54 

-545  -46s 

-755 

.643  .486 

.787 

-584 

.46 

.66s 

-547  -374 

.795 

-53 

.422 

c  c  50%  . 

.  .8g 

.765  .681 

.838 

.823  .69 

.872 

.78 

.68 

.782 

-743  -581 

.877 

•737 

.646 

75%  . 

,  .  .88s 

-85  -752 

-853 

.887  .756 

.868 

.872 

-757 

.802 

-84  -673 

.901 

•  834 

.751 

2  i  100%  . 

.874 

.879  .768 

-85 

-915  .778 

-857 

.908 

.778 

.804 

.888  .714 

-91 

.879 

.80 

^  1^5%  . 

, .  .8s8 

-893  .767 

.835 

.926  .773 

-833 

-92s 

-77 

.789 

.915  .722 

.915 

-904 

.827 

Ci-For  max.  output . 

-  -657 

.82  .538 

.61 

.864  .526 

-57 

.896 

-5>t 

-527 

.925  .488 

•725 

•  79 

.573 

S.%  load  at  max.  cosBXtj 

1 10% 

100% 

1 10% 

125% 

*175% 

Max.  output  in  %  of  normal 

206 

223 

221 

223 

394 

Max.  power-factor . 

.894 

’  -93 

-934 

.938 

•925 

%  loaa  at  max.  pow. -factor 

140 

140 

160 

190 

200 

^  h  1 

.0581 

.0417 

.0362 

-0344 

.042 

lo 

-  . 

-0677 

•053 

■0545 

.0654 

•0452 

hi 

making  FG  nearly  equal,  or  equal,  to  CG'.  The  ratio  of  the 
two  quantities  has  obviously  a  predominant  influence  upon  the 
performance  of  the  motor  between  “no  load”  and  “standstill,” 
as  the  diagram  plainly  shows. 

With  respect  to  a  good  operating  performance  and  a  high 
torque,  or — what  is  of  greater  moment — a  good  starting  per¬ 
formance  in  general,  it  will  be  found  necessary  to  design  the 
squirrel-cage  induction  motor  with  low  impedance  in  the  cir¬ 
cuits  ;  that  is,  cos  ©*  will  be  large.  Merely  a  high  torque  may 
be  obtained,  of  course,  when  cos  ©a-  is  small;  however,  the 
starting  current  must  necessarily  then  be  very  large,  as  will  be 
shown  later. 


which  facts  prohibit  the  use  of  such  modifications  for  obtain¬ 
ing  uniform  starting  torque. 

3.  The  leakage  flux  around  the  winding  of  the  stator  and  the 
rotor  coils. 

For  a  full-pitch  winding  the  length  of  the  winding-head  of 
the  coils  is  approximately  from  40  to  50  per  cent  greater  than 
the  pole-pitch.  It  is  evident  that  the  leakage  flux,  to  some 
extent,  is  governed  by  the  number  of  poles,  the  diameter  at 
the  gap  and  the  style  of  the  winding.  In  most  cases,  however, 
a  reduction  in  the  length  of  the  winding-head  by  the  use  of  a 
fractional-pitch  winding  reduces  the  leakage  reactance;  more¬ 
over,  by  using  a  winding  with  two  coils  per  slot  when  cording 
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the  winding,  the  leakage  reactance  can  be  reduced  because  of 
the  elimination  of  part  of  the  total  leakage  in  those  slots  where 
the  current  in  the  two  coils  is  opposite  in  direction.  Fractional- 
pitch  windings  have  been  fully  considered  by  authors*  with 
special  reference  to  the  induction  motor,  and  need  not  be  dis¬ 
cussed  here. 

OPERATING  PERFORMANCE. 

Induction  motors  of  the  squirrel-cage  type,  in  standard  sizes 
at  least,  should  have  a  good  operating  and  starting  perform¬ 
ance.  All  of  the  factors  of  importance  for  good  starting  per¬ 
formance  and  their  influence  upon  the  characteristics  at  no-load 
and  during  operation  are  best  illustrated  by  a  table  giving  the 
complete  performance  data  of  a  number  of  polyphase  squirrel- 
cage  induction  motors.  Five  motors  have  been  selected  for  this 
purpose. 

The  test  results  have  been  compared  with  the  equivalent 
values  of  power  factor  and  efficiency  at  the  various  load  condi¬ 
tions  as  derived  from  the  circle  diagram.  The  discrepancies 
are  small  and  may  be  attributed  to  observational  errors  due 
to  either  method;  there  have  been  selected  for  the  present  com¬ 
parison  the  data  derived  from  the  circle  diagram,  as  given  in 
the  accompanying  table. 

The  first  four  machines  compared  are  relatively  small  motors, 
while  the  fifth  and  last  is  a  large  motor  selected  because  of 
the  special  features  of  large  overload  capacity  and  good  operat¬ 
ing  performance.  The  starting  torque  of  the  last  motor,  while 
high,  is  not  of  considerable  importance  in  actual  service,  be¬ 
cause  the  motor  starts  with  light  load.  In  comparison  with  the 
other  motors  it  has  a  low  power  factor  and  watt  consumption 
and  a  relatively  high  torque. 

For  each  motor  there  is  given  the  ratio  of  the  magnetizing 
current  to  the  ideal  starting  current,  which  is  nearly  equal  to 
Heyland’s  leakage  factor;  quite  frequently  the  ratio  of  the  in¬ 
duction  motor’s  idle  current  to  the  actual  starting  current  is 
used,  which  is  also  given  for  comparison.  This  value,  how¬ 
ever,  is  without  meaning  unless  the  power  factor  at  starting 
is  stated  in  connection  therewith.  The  no-load  data  are  given 
in  order  to  show  some  of  the  variations  frequently  encountered 
in  motor  performance  or  directly  depending  upon  the  general 
characteristic. 

In  conclusion,  the  general  considerations  relating  to  the 
starting  and  operating  performance  may  be  summarized  as 
follows : 

The  starting  torque  depends  principally  upon  two  factors, 
namely,  the  secondary  resistance  and  the  starting  current. 
When  affecting  an  increase  of  the  starting  torque  by  an  in¬ 
crease  of  the  secondary  resistance,  the  efficiency  under  load 
and  maximum  output  are  decreased. 

When  affecting  an  increase  of  the  starting  torque  by  an  in-  . 
crease  of  the  starting  current  in  the  case  of  a  new  design,  the 
maximum  output  may  remain  the  same  or  may  be  increased 
and  the  slip  at  full  load  at  the  same  time  may  be  decreased ;  the 
efficiency  then  depends  upon  the  power  factor  at  starting. 

Within  small  variations  of  the  power  factor  at  starting,  on  the 
basis  of  equal  maximum  outputs  and  no-load  characteristics, 
the  influence  of  the  power  factor  at  starting  .upon  the  operat¬ 
ing  performance  may  be  outlined  as  follows ; 

For  high  power  factor  at  starting  the  light-load  efficiency 
is  relatively  high  and  the  power  factor  at  normal  load  is  low ; 
at  overload  the  efficiency  is  low  and  the  power  factor  is  high. 

For  low  power  factor  at  starting  the  light-load  efficiency  and 
power  factor  under  full  load  are  not  appreciably  altered;  at 
overload  the  efficiency  is  high  and  the  power  factor  is  low. 

For  a  small  variation  of  the  power  factor  at  starting  and 
a  corresponding  increase  of  the  starting  current,  the  starting 
performance  may  be  materially  improved  without  appreciably 
altering  the  efficiencies  within  the  commercial  working  range 
of  the  motor. 

Standard  polyphase  squirrel-cage  induction  motors  of  small 
and  medium  sizes  may  well  be  designed  for  larger  power  fac¬ 
tor  at  starting  where  good  starting  and  operating  performance 

*C.  A.  .Adams.  \V.  K.  Cabot  and  G.  A.  Irving.  Proceedings,  A.  I.  E.  E., 
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is  essential.  In  larger  sizes,  however,  where  relatively  high 
starting  torque  is  not  of  practical  importance  and  where  the 
best  operating  performance  is  the  predominant  factor,  the 
power  factor  at  starting  may  be  relatively  small. 


Torque  and  Speed  Relations  in  Polyphase 
Induction  Motors. 

By  a.  S.  McAllister. 

IN  view  of  numerous  articles  that  have  recently  appeared 
in  discussion  of  the  starting  characteristics  of  polyphase 
induction  motors,  it  is  believed  that  a  single  diagram  for 
showing  the  interrelations  of  the  primary  and  secondary  quanti¬ 
ties  as  affected  by  the  change  in  secondary  resistance  and  speed 
will  prove  of  interest  at  this  time. 

As  is  well  known,  the  most  convenient  method  for  represent¬ 
ing  the  electrical  characteristics  of  the  induction  motor  is  one 
involving  the  simple  circular  current  locus  plotted  to  polar  co¬ 
ordinates.  Such  a  diagram  is  shown  herewith,  the  various 
quantities  there  represented  being  properly  indicated.  This  di¬ 
agram  is  based  on  measurements  made  upon  a  440-volt,  three- 
phase  6-pole,  60-cycle  induction  motor,  having  a  synchronous 
no-load  loss  of  1120  watts,  a  primary  resistance  of  0.96  ohm, 
and  a  secondary  resistance  of  either  0.5  ohm  or  5.0  ohms — ex¬ 
pressed  in  “equivalent  single-phase”  values. 

At  this  point  it  may  be  well  to  recall  that  the  diameter  of 
the  circular  current  locus  is  equal  to  the  primary  electromo¬ 
tive  force  divided  by  the  sum  of  the  primary  and  secondary, 
magnetic  leakage  reactances,  and  is  independent,  in  all  re¬ 
spects,  of  the  resistances  of  the  two  circuits.  After  having 
located  the  synchronous  no-load  point  O  on  the  circular  current 
locus,  and  determined  any  other  point,  such  as  the  starting 
point  F,  the  complete  locus  can  be  drawn ;  all  of  the  primary 
and  secondary  quantities  can  then  be  determined  with  extreme 
simplicity.  At  some  point,  such  as  P,  along  the  current  locus 
the  distance  MP  is  the  primary  current,  of  which  PT  is  the 
power  component,  and  TM  the  wattless  component.  PT  is  the 
power  input  (to  proper  scale)  ;  PQ  is  the  output,  and  the  ratio 
of  PQ  to  PT  is  the  efficiency.  PR  is  the  primary  output,  or  the 
total  secondary  input ;  it  is  also  equal  to  the  rotor  torque — to 
proper  scale.  QR  is  the  secondary  copper  loss ;  QR  PR  is 
the  slip,  while  PQ  PR  is  the  speed  with  synchronism  as  unity. 

For  many  purposes,  particularly  for  the  demonstration  given 
below,  it  is  convenient  to  represent  the  speed  directly  on  the 
diagram.  This  representation  possesses  the  maximum  of  sim¬ 
plicity  because  it  involves  the  use  of  merely  an  additional  straight 
line  drawn  parallel  to  the  primary  loss  line  ORG;  such  a  line 
is  shown  at  ZVX,  the  synchronous  speed — zero  slip — point  Z 
being  vertically  above  O.  The  zero  speed — 100  per  cent  slip — 
point  would  be  located  at  the  intersection  of  this  line  with  the 
total  loss  line  OQF,  at  some  point  such  as  X.  If,  through  any 
point  on  the  current  locus,  such  as  P,  there  be  drawn  a  straight 
line  passing  through  the  point  O,  the  intersection  with  the  speed 
line — or  rather  the  slip  line — at  a  point  such  as  V,  shows  the  slip 
in  per  cent  of  synchronism  by  the  length  ZV ;  that  is  to  say,  the 
distance  ZV  bears  to  the  total  length  of  the  “slip  line”  the  ra¬ 
tio  of  the  slip  to  the  full  synchronous  speed.  At  some  other 
point  on  the  current  locus,  such  as  F',  the  slip  would  have  the 
value  indicated  by  the  intersection  of  the  extension  of  the  line 
OF' — shown  on  the  diagram  as  10  per  cent. 

The  proof  of  the  accuracy  of  the  above  method  of  represent¬ 
ing  the  slip  was  given  by  Mr.  H.  C.  Specht  in  the  issue  of  the 
Electrical  World  and  Engineer  for  Feb.  25,  1905,  and  need 
not  here  be  repeated. 

By  drawing  from  the  point  0  various  straight  lines  to  se¬ 
lected  points  along  the  slip  line  at  different  chosen  values  of 
the  slip,  it  is  possible  to  ascertain  directly  the  power  compo¬ 
nent  of  the  primary  current,  the  wattless  component  of  the 
primary  current,  the  total  losses  of  the  motor,  the  torque,  the 
efficiency,  etc.  It  is  convenient  to  represent  the  last-mentioned 
quantities  to  rectangular  co-ordinates  with  the  slip  in  per  cent 
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as  abscissa,  as  has  been  done  in  the  accompanying  illustration. 
The  method  of  plotting  the  curves  is  indicated  on  the  diagram. 
However,  it  may  be  well  to  mention  that  at  any  point  along 
the  slip  line,  such  as  V,  the  corresponding  distance  P’M’  is  the 
primary  current  PM.  The  distance  P'T*  is  the  power  compo¬ 
nent  of  the  current,  PT,  while  P'R'  is  the  secondary  input  PR. 
The  ratio  of  P'V  to  P'M’  is  the  power  factor,  while  the  ratio 
of  P*R’  to  P’V  is  the  primary  efficiency.  The  secondary  effi¬ 
ciency,  being  equal  to  the  speed  in  per  cent  of  synchronism,  can 
l)C  represented  by  a  straight  line  drawn  from  the  point  W  to  the 
too  per  cent  ordinate  value  at  zero  slip.  The  product  of  the 
primary  and  the  secondary  efficiencies  gives  the  efficiency  of  the 
motor,  while  the  product  of  the  secondary  efficiency  and  the 
secondary  input  gives  the  output  of  the  motor. 

Special  attention  is  directed  to  the  change  of  the  torque  with 


secondary  resistance  the  accompanying  diagram  possesses  many 
advantageous  features.  In  explanation  of  this  statement  let 
it  be  assumed  that  the  secondary  resistance  is  increased  to  10 
times  its  former  value.  The  only  change  necessary  is  that 
involved  in  so  altering  the  scale  along  the  slip  line  that  the 
value  which  was  previously  10  now  becomes  100.  Zero  speed 
— 100  per  cent  slip — is  now  represented  along  the  slip  line  by 
the  point  V.  Moreover,  the  former  curves  plotted  to  rectan¬ 
gular  co-ordinates  for  the  low-resistance  motor  to  represent  the 
apparent  primary  input,  the  real  primary  input,  the  primary  out¬ 
put,  the  secondary  input,  rotor  torque,  primary  efficiency,  and 
the  power  factor  are  identical  with  the  curves  to  be  plotted  for 
the  high-resistance  motor.  That  is  to  say,  when  the  resistance 
of  the  secondary  is  changed  from  its  former  value  the  primary 
current,  secondary  current,  primary  efficiency,  power  factor  and 
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CH  ARA(  TKRISTICS  OK  A  POLYPHASE  INDUCTION  MOTOR  PLOTTED  TO 
KECTANGI  LAK  AND  TO  l*OLAR  CO-ORDINATES. 

variation  in  the  sliced  of  the  rotor.  The  torque  of  the  low- 
resistance  motor  has  a  certain  low  value  at  starting,  increases 
to  the  maximum  at  about  85  per  cent  of  full-load  speed,  and 
then  decreases  rapidly  as  the  speed  increases  to  synchronism. 
It  is  evident  that  if  a  motor  possessing  the  characteristics  here 
shown  were  connected  directly  to  the  supply  circuits  with  the 
rotor  stationary,  the  machine  would  take  a  large  value  of  cur¬ 
rent  and  yet  would  produce  only  a  small  starting  torque.  If 
the  operating  conditions  were  such  as  to  demand  a  large  torque 
at  starting,  the  particular  motor  chosen  would  be  incapable 
of  complying  with  the  requirements.  However,  it  is  possible 
to  cause  the  motor  to  exert  its  maximum  torque  at  any  chosen 
speed  merely  by  giving  the  proper  value  to  the  resistance  of 
the  secondary. 

For  the  purpose  of  investigating  the  effect  of  varying  the 


rotor  torque  are  identical  in  value  to  the  corresponding  quanti¬ 
ties  formerly  existing,  the  only  change  being  in  the  scale  for 
the  slip.  The  secondary  efficiency  of  the  high-resistance  motor 
when  represented  to  rectangular  co-ordinates  becomes  a  straight 
line  drawn  from  the  point  Y  to  the  100  per  cent  point  at  zero 
slip. 

By  means  of  the  curves  plotted  to  rectangular  co-ordinates 
one  is  able  to  determine  at  once  the  complete  performance  of 
the  chosen  induction  motor  for  any  value  whatsoever  of  the 
secondary  resistance.  The  lOO  per  cent  slip  point  of  the  motor 
with  changed  secondary  resistance  occupies  a  position  along 
the  slip  line  which  varies  inversely  with  the  secondary  resistance 
of  the  motor.  By  drawing  from  this  point  a  single  straight 
line,  one  is  able  to  ascertain  immediately,  from  the  curves  plot¬ 
ted  to  rectangular  co-ordinates,  the  primary  current,  the  pri¬ 
mary  input,  the  primary  output,  primary  efficiency,  secondary 
input,  rotor  torque,  power  factor,  secondary  efficiency,  the  effi¬ 
ciency  of  the  motor,  and  the  output  of  the  motor  for  any 
chosen  value  of  the  speed  in  per  cent  of  synchronism. 

The  diagram  plotted  to  rectangular  co-ordinates  shows  in  a 
striking  manner  the  well-known  fact  that  when  a  polyphase 
induction  motor  is  subjected  to  a  certain  torque  the  effect  of 
changing  the  secondary  resistance  is  to  vary  the  slip  directly 
therewith  without  altering  in  any  respect  the  primary  current, 
the  power  factor,  the  input,  the  primary  efficiency  and  the  sec¬ 
ondary  input.  Thus  a  polyphase  induction  motor  of  the  slip¬ 
ring  type  could  be  accelerated  from  rest  and  brought  to  full¬ 
load  speed  under  full-load  torque  while  maintaining,  and  not 
exceeding,  full-load  input  and  full-load  primary  current,  the 
power  factor  remaining  constant.  Under  these  conditions  the 
secondary  resistance  would  have  a  value  varying  directly  with 
the  slip  of  the  rotor  from  synchronous  speed. 
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Commutation  Phenomena. 


By  Carlton  L.  Kennedy. 

IT  is  probable  that  in  practice  commutation  in  direct-current 
machinery  is  actually  effected  almost  entirely  by  the  re¬ 
sistance  of  the  brush  contact.  'Although  the  e.m.f.  induced 
in  the  coil  at  the  instant  it  is  short-circuited  by  the  brush,  due 
to  the  coil  not  being  in  the  exact  neutral  spot  at  that  instant, 
has  a  great  influence  upon  the  shape  of  the  current  curve  during 
commutation,  and  may  materially  aid  or  oppose  good  commuta¬ 
tion,  still  the  actual  bringing  of  the  current  to  its  correct  value 
in  the  armature  coil  at  the  last  instant  before  the  commutator 
bar  passes  out  from  under  the  brush  is  probably  always  actually 
effected  by  the  brush-contact  resistance. 

In  order  to  arrive  at  a  clear  understanding  of  just  what 
happens  when  the  coil  is  short-circuited  by  the  brush,  consider 
first  the  infrequent  case  where  the  brush  is  exactly  upon  the 
neutral  spot  on  the  commutator.  In  this  case,  if  there  were  no 
inductance  in  the  coil  the  current  would  divide  between  the  two 
bars  to  which  the  coil  is  connected  in  exact  proportion  to  the 
contact  resistances  between  the  bars  and  the  brush  spanning 
them,  neglecting,  of  course,  the  effect  of  the  resistance. of  the 
coil  itself,  which  is  usually  so  small  as  to  be  negligible.  Since 
the  area  of  the  brush  contact  with  any  particular  commutator 
bar,  and  therefore  its  resistance,  would  constantly  change  as  the 

liar  passed  under  the  brush,  the  rate  of  change  of  current,-^ 

will  be  a  constant  quantity,  and  may  be  represented  by  a  straight 

line  whose  slope  is  as  shown  at  ADB  in  Fig.  i,  where 
dt 

abscissas  represent  time  and  ordinates  current.  This  straight 
line  evidently  represents  the  case  of  equal  potential  drop  be¬ 
tween  the  brush  and  both  of  the  bars  connected  to  the  com¬ 
mutated  coil,  since  the  current  density  at  the  surface  of  each 
bar  is  the  same. 

.\11  practical  armature  coils,  however,  being  wound  upon  an 
iron  core  do  possess  considerable  inductance.  In  order  that 
the  strength  of  the  current  in  a  circuit  containing  inductance 
may  change,  it  is  necessary  to  introduce  an  e.m.f.  into  the  cir¬ 
cuit,  in  which  case  the  e.m.f.  is  represented  by  the  equation 
dx 

H  =  L  — —  .  It  therefore  follows  that  the  rate  of  change  of  cur- 
dt 


di 


rent  is  -r-  = 


The  e.m.f.  necessary  to  cause  this  change  of 


dt  L 

current  in  the  commutated  coil  is  introduced  by  the  fact  that  the 
inductance  of  the  coil  causes  the  current  to  lag  behind  the  values 
it  would  otherwise  assume.  Therefore  the  current  density,  and 
with  it  the  voltage  drop,  between  the  leading  commutator  bar 
and  the  brush  rapidly  become  greater  than  that  between  the 
brush  and  the  training  bar.  The  difference  between  these  two 
drops  is  the  e.m.f.  which  produces  the  change  in  current  in  the 
coil.  The  current  in  this  case  follows  a  curve  similar  to  A  E  B 
in  Fig.  I.  In  practically  all  cases,  however,  the  brush  is  not  set 
upon  the  neutral  point  when  the  dynamo  is  under  load,  on  ac¬ 
count  of  the  field  distortion.  In  this  case  the  coil  itself  gen¬ 
erates  an  e.m.f.  which,  added  algebraically  to  the  difference  in 
the  drops  between  the  two  bars,  gives  a  new  current  curve. 
Assuming  that  this  voltage  is  constant,  a  curve  will  result 
similar  to  A  F  B. 

These  curves  were  drawn  under  the  assumption  of  constant 
contact  resistivity  between  the  brush  and  commutator  at  various 
densities. 

.An  analysis  of  this  simple  diagram  furnishes  a  good  deal  of 
information  in  regard  to  what  is  happening  during  commuta¬ 
tion. 

When  the  brush  covers  one  bar  or  less,  the  area  between  the 
brush  and  one  bar  is  decreasing  constantly  at  the  same  time 
that  the  area  between  the  brush  and  the  other  bar  is  increasing. 
The  triangle  lying  below  the  straight  line  ADB  may  be  taken 
to  represent  the  area  between  the  brush  and  the  bar  passing  out 
from  under  it,  and  the  triangle  lying  above  the  straight  line 
to  represent  the  area  between  the  brush  and  the  other  bar. 


Then  at  any  instant  of  time,  such  as  O  C,  an  ordinate  will  give 
these  instantaneous  areas,  C  D  and  D  G,  on  the  same  scale  that 
O  A  is  the  total  area. 

Since  the  straight  line  ADB  represents  the  case  of  uniform 
current  density,  the  actual  current  density  at  any  instant  for 
either  of  the  curves  may  be  determined  by  erecting  an  ordinate 
at  some  time  point,  such  as  at  C.  Then  C  E  or  C  F  will  repre¬ 
sent  the  actual  current  density  between  the  brush  and  the  bar 
passing  out  from  under  it,  on  the  same  scale  that  C  D  repre¬ 
sents  the  average  density.  Thus,  if  the  average  current  density 
CD  is  30  amp  per  square  inch,  C  E  would  represent  a  density  i 

of  about  45  amp  per  square  inch,  and  C  F  about  60  amp  per 
square  inch.  .Also  G  E  and  G  F  represent  the  current  density 
between  the  brush  and  the  trailing  bar,  ii  G  D  represents  the 
average  density.  Tfius  in  Fig.  i,  at  the  point  E,  the  leading  bar 
is  carrying  about  60  per  cent  of  the  total  current  while  at  F 
the  leading  bar  is  carrying  about  85  per  cent  of  the  total  current, 
notwithstanding  the  fact  that  the  contact  area  C  D  is  only  0.4 
of  the  total  area. 

•  di 

The  slope  of  the  curve  at  any  point  is,  of  course, -3—  and 

dt 


since  the  reactive  voltage  is  L 


di 
dt  ’ 


it  follows  that  the  slope  of 


the  curve  is  everywhere  proportional  to  the  instantaneous  re¬ 
active  voltage. 

In  the  actual  plotting  of  these  curves,  two  peculiar  facts  be¬ 
come  apparent.  The  first  of  these  is  that  whatever  values  be 
chosen  for  inductance,  current  and  time  of  commutation,  the 
curve  will  always  end  at  point  B.  Commutation  should,  there¬ 
fore,  theoretically  always  be  perfect  under  any  conditions  where 


FIG.  I. — CURRENT  CURVES.  FIG.  2. — CURRENT  DENSITIES. 

the  brush  and  commutator  make  good  mechanical  contact. 
What  then  does  cause  sparking?  This  question  is  answered  by 
the  other  peculiar  fact  before  mentioned.  As  the  curve  ap- 


di 


di 

dt’ 


approaches  infinity — that  is,  the  current  curve  becomes  ver¬ 


tical  just  at  B.  Therefore,  since  D  C,  the  area  of  the  brush 

EC 


contact,  decreases  faster  than  E  C,  the  current  density. 


DC 


also  rapidly  becomes  greater,  and  at  B  also  approaches  infinity. 

This  is  what  might  be  expected,  since  E,  which  is  a  function  of 

•  dt 

the  current  density,  must  always  equal  L  . 


Now  it  is  a  well-known  fact  that  when  the  current  density 
between  a  carbon  brush  and  a  commutator  exceeds  a  certain 
value,  the  carbon  becomes  incandescent,  due  to  the  heat  pro¬ 
duced.  The  actual  cause  of  sparking  is  then  probably  this 
sudden  increase  in  current  density  just  as  the  bar  passes  out 
from  under  the  brush ;  the  carbon,  and  often  the  copper  of  the 
commutator,  becomes  vaporized,  thus  furnishing  a  conducting 
path  for  the  current  for  a  short. interval  after  the  bar  leaves 
the  brush,  and  hence  an  arc  results.  Since  it  has  been  shown 
that  the  current  density  at  the  last  instant  always  approaches 
infinity,  it  might  be  supposed  that  sparking  would  therefore 
always  occur.  That  such  is  not  the  case  is  doubtless'  due  to 
the  fact  that  under  conditions  of  good  commutation  the  ex- 
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cessive  density  lasts  for  only  an  exceedingly  short  interval  of 
time,  o.ooooi  second.  As  a  certain  lapse  of  time  is  always  re¬ 
quired  to  increase  the  temperature  of  a  body  appreciably,  the 
brush  has  not  time  to  become  incandescent,  and  perfect  commu¬ 
tation  results. 

It  has  often  been  observed  that  fine  white  sparks  are  not 
particularly  injurious  to  the  commutator,  while  when  the  sparks 
assume  a  greenish  hue,  the  commutator  is  rapidly  injured.  The 
difference  in  the  causes  producing  these  two  effects  may  be 
seen  by  referring  to  Fig.  2.  Here  abscissas  represent  time  as 

EC  FC 

before,  while  ordinates  represent  the  ratio  ^^and^^  of  Fig.  i, 

which  is,  of  course,  the  current  density  for  the  curves  F  and  E. 
If  it  is  assumed  that  B  P  is  the  current  density  at  which  in¬ 
candescence  occurs,  it  will  readily  be  seen  that  this  density 
lasts  for  a  much  shorter  interval  of  time  for  the  curve  E  than 


for  the  curve  F.  Now,  if  the  interval  of  time  necessary  for  the 
brush  to  become  incandescent  were  just  equal  to  N  P,  the  edge 
of  the  brush  would  be  vaporized  at  P  for  a  very  short  instant 
each  time  a  bar  passed  out  from  under  the  brush,  and  the  fine 
w'hite  sparks  above  mentioned  would  be  seen.  However,  since 
the  heat  conductivity  of  copper  is  much  greater  than  that  of 
carbon,  the  copper  absorbs  the  heat  more  rapidly  than  the 
carbon,  and  it  does  not  become  perceptibly  vaporized.  The 
only  effect  on  the  commutator  in  this  case  is  a  somewhat  more 
rapid  wear  than  would  otherwise  occur,  while  it  still  retains  its 
polished  surface. 

When  the  conditions  are  such  as  are  represented  in  the  curve 
F,  the  interval  of  time  during  which  the  excessive  current 
density  continues  is  much  greater  than  for  the  curve  E.  The 
copper  cannot  then  absorb  all  of  the  heat  produced,  and  part  of 
it  is  vaporized,  forming  the  greenish  sparks  which  are  well 
known  to  indicate  rapid  destruction  of  the  commutator. 


CENTRAL  STATION 

MANAGEMENT,  POLICIES  AND  COMMERCIAL  METHODS 


Another  Street  Lighted  with  Arches  in 
Grand  Rapids. 

Frequent  mention  has  been  made  in  these  columns  of  the 
scheme  of  lighting  business  streets  with  arches  of  incandescent 
lamps,  which  originated  in  Columbus,  Ohio,  and  has  been 
adopted  for  a  number  of  the  more  prominent  streets  of  Grand 
Rapids,  Mich.  The  idea  seems  to  be  spreading  rapidly  in  Grand 
Rapids  and  other  Michigan  cities.  On  April  7  the  Business 
Men’s  Association  of  Division  Street,  Grand  Rapids,  cele¬ 
brated  the  beginning  of  arch  lighting  in  that  street  with  a 
lianquet  at  the  Herkimer  Cafe.  The  Division  Street  public 
celebration  was  held  Saturday,  April  10.  Merchants  advertised 
special  sales  for  that  day,  decorated  the  store  fronts,  trimmed 
the  show  windows  and  did  everything  possible  to  attract  a 
crowd  to  Division  Street  on  Saturday  evening  to  convince  peo¬ 
ple  that  merchandise  could  be  bought  as  cheap  on  that  street 
as  anywhere  else  in  the  city. 

Tungsten  Lamps  Increase  Revenue  in 
Denver. 

Mr.  C.  N.  Stannard,  secretary  of  the  Denver  Gas  &  Electric 
Company,  reports  that  his  company  has  not  thus  far  suffered 
any  loss  in  revenue  from  the  use  of  tungsten  lamps,  but  in 
many  installations  has  enjoyed  increased  revenue.  In  explana¬ 
tion  of  this  statement  it  may  be  well  to  explain  the  situation  in 
Denver  in  the  fall  of  1908.  The  company  had  not  been  actively 
pushing  the  tungsten  lamp  previous  to  that  time.  Some  of 
the  contractors  and  supply  dealers  in  the  city  were  beginning  to 
get  them  into  large  installations  with  the  argument  that  they 
would  save  the  consumer  money.  In  such  cases  the  contractor 
would,  of  course,  install  lamps  of  lower  wattage  and  decrease 
the  consumer’s  bills  without  increase  in  illumination.  The 
company  met  this  situation  by  putting  its  representatives  to 
work  introducing  these  lamps  among  consumers  on  the  basis 
of  increased  illumination  rather  than  reduced  consumption. 
The  results  have  been  as  outlined  by  Mr.  Stannard. 


Special  Window-Lighting  Proposition 
at  Fitchburg. 


per  month  for  window  service,  the  hours  being  from  dusk  until 
10  p.  m.,  e.xcept  Saturdays,  when  the  service  extends  to  mid¬ 
night. 

Candle-power.  Rate  per  month. 


Each  customer  is  to  provide  his  own  wiring,  according  to  the 
requirements  of  the  company.  The  lamps  are  to  be  turned  off 
by  the  company’s  patrolman. 

Renting  Show-Window  Space  by  Denver 
Gas  &  Electric  Company. 

The  accompanying  illustration  of  a  show  window  in  the  drug 
store  of  J.  B.  Garvin  &  Company,  in  Denver,  illustrates  a 
point  in  central-station  practice  which  will  doubtless  interest 


J.B.GARViN  &C0. 


1 

The  Fitchburg  Gas  &  Electric  Company  has  made  a  special 
tungsten-lamp  proposition  to  the  merchants  of  the  city  for  win- 

.  i."  u  •  1  j  r  If  A  DENVER  WINDOW  RENTED  BY  COMPANY. 

dow  illumination,  quoting  rates  which  include  free  renewals  for 

this  class  of  business.  The  proposition  was  made  public  at  a  other  companies.  The  Denver  Gas  &  Electric  Company  gives 
recent  meeting  of  the  Board  of  Trade  and  Merchants’  Asso-  the  merchant  free  window  lighting  for  two  of  his  windows  in 
ciation.  The  company’s  rates,  as  given  below,  apply  per  lamp  exchange  for  the  space  given  the  company  in  one  window. 
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The  merchant  is  pleased  with  the  arrangement  and  the  com¬ 
pany  has  sold  a  large  number  of  irons  and  other  appliances 
through  the  use  of  this  window.  The  store  also  serves  as  a 
headquarters  for  the  company’s  representatives.  The  use  of 
this  window  was  first  made  for  a  display  of  electric  irons  with 
a  notice  telling  of  the  30-days’  free  trial  offer.  This  worked  out 
so  successfully  that  the  coApany  gradually  added  electrical  ap¬ 
pliances  until  the  exhibits  comprised  those  shown  in  the  illustra¬ 
tion. 


The  Salesman  and  the  Sales  Manager. 

Some  interesting  computations  were  given  in  a  paper  read 
before  the  Chicago  branch  of  the  National  Sales  Managers’ 
Association,  on  April  8,  by  Mr.  C.  A.  S.  Hewlett,  district  sales 
manager  in  Chicago  of  the  Western  Electric  Company.  Assum¬ 
ing  that  a  traveling  salesman  is  paid  $150  a  month,  the  speaker 
showed  that  this  amount,  with  $200  a  month  for  expenses, 
amounted  in  a  year  to  $4,200,  or,  capitalized  on  a  5  per  cent 
basis,  $84,000.  Thus,  if  a  sales  manager  has  100  men  under 
him  he  is  virtually  directing  the  equivalent  of  $8,400,000  of 
capital.  From  this  it  follows  that  the  training  of  salesmen  is 
a  subject  of  great  importance.  Methods  should  be  adopted  for 
decreasing  the  number  of  changes  in  the  selling  force,  and  the 
training  of  salesmen  to  make  them  efficient,  rather  than  con¬ 
stantly  discharging  unsatisfactory  men  in  the  hope  of  finding 
better  ones,  means  a  distinct  saving  in  money  in  a  large  estab¬ 
lishment. 

In  the  training  of  salesmen  the  characteristics  to  be  taken  into 
consideration  are  willingness,  reliability,  aggressiveness,  ability 
to  suggest  and  initiative.  A  system  of  reports  could  be  de¬ 
veloped  by  giving  to  each  salesman  a  monthly  percentage  mark 
in  each  of  the  characteristics  mentioned,  considering  100  as 
perfect.  By  adding  these  percentages  together  and  dividing 
them  by  five  an  average  percentage  could  be  obtained  for  each 
man,  and  his  numerical  rank  in  order  of  usefulness  could  there¬ 
by  be  determined.  This  system  gives  an  opportunity  for  train¬ 
ing  salesmen  in  those  particular  qualifications  in  which  they 
are  weak.  If  the  markings  show  improvement  from  month  to 
month  they  will  indicate  also  that  the  efficiency  of  the  sales 
manager  has  increased,  for  it  is  evident  that  if  no  progress  is 
shown  in  the  percentage  markings  the  sales  manager  has  been 
wasting  his  time  in  this  direction.  As  a  check  on  this  system 
of  marking  by  percentages  the  figures  may  be  compared  with 
the  relative  and  actual  value  of  the  salesman’s  sales  for  his 
company. 

salesman  receiving  $300  a  month  will  cost,  assuming  $340 
monthly  expenses,  $7,680  a  year.  Capitalized  at  5  per  cent  this 
will  amount  to  $153,600.  Assuming  that  a  10  per  cent  net  re¬ 
turn  on  this  capital  is  satisfactory  it  then  becomes  this  man’s 
duty  to  earn  a  net  profit  of  $15,360  a  year.  Adding  $7,680  for 
direct  expenses  would  make  the  total  net  profit  the  salesman 
would  be  expected  to  produce  $23,040.  If  the  profit  on'  his 
goods  averaged  20  per  cent  it  would  be  necessary  for  this  par¬ 
ticular  salesman  to  do  a  yearly  business  of  $115,200.  If,  by 
proper  direction,  the  efficiency  of  all  the  salesmen,  viewed  from 
a  profit-return  viewpoint,  could  be  increased  10  per  cent,  or 
$8,400  a  year,  this  increase  would  certainly  justify  giving  the 
percentage  system  a  thorough  trial. 


Comparison  of  Gas  Arcs,  Flame  Arcs  and 
Series  Tungsten  Arches  for  Business- 
District  Street-Lighting. 

By  H.  W.  Hillman. 

year  or  more  ago  a  street  in  Grand  Rapids,  Mich.,  1800  ft. 
long,  was  lighted  by  merchants  with  series-tungsten  lamps  sus¬ 
pended  on  arches  about  100  ft.  apart.  The  merchants  on  this 
particular  street  were  especially  well  satisfied  with  the  illumi¬ 
nation  from  every  viewpoint.  On  another  street,  in  connection 
with  which  new  illumination  was  being  considered,  the  mer¬ 


chants  wanted  to  see  a  display  of  gas  arcs  before  deciding  upon 
the  series-tungsten  system.  Accordingly  poles  were  set  about 
50  ft.  apart,  staggered  on  either  side  of  the  street.  Two  gas 
lamps  were  installed  on  each  pole.  Inverted  mantles  were 
used,  and  the  outer  globe  of  the  arc  suspended  at  the  top.  The 
illumination  was  good  when  compared  with  the  old  method  of 
lighting,  but  the  volume  of  light  and  the  perfect  distribution 
secured  by  the  tungsten  arches  gave  evidence  of  the  marked 
superiority  of  the  tungsten  arches  over  the  gas  arcs. 

When  the  subject  of  cost  was  investigated  it  was  found  that 
for  the  number  of  gas  arcs  required  to  produce  an  illumination 
effect  anywhere  near  equal  to  that  of  the  series-tungsten  sys¬ 
tem,  the  bid  for  gas  lighting  was  nearly  twice  as  much  as  for 
the  series-tungsten  lighting. 

Before  the  trial  was  finished,  and  during  the  cold-weather 
season,  the  outer  globes  from  the  gas  arcs  were  continually 
dropping  on  the  street,  causing  uncomplimentary  comments. 

There  seems  to  be  no  gossip  about  the  introduction  of  gas 
arches  across  the  street.  It  is  questionable  whether  gas  arcs 
could  be  suspended  over  the  streets  in  the  form  of  an  arch,  or 
w'hether  there  is  any  method  of  gas  lighting  which  will  compete 
w'ith  the  series-tungsten  arches,  considering  distribution,  vol¬ 
ume  of  light  and  appearance. 

Considering  particularly  the  point  of  distribution  of  light,  the 
writer  agrees  with  the  opinion  of  Dr.  Louis  Bell  in  a  recent 
lecture  to  the  effect  that  light  for  streets  should  be  suspended 
over  the  street  and  not  concentrated  on  posts  along  the  side. 

I  believe  this  opinion  is  entertained  by  the  best  illuminating 
engineers.  The  tungsten  arches  represent  a  system  quite  in 
harmony  with  the  above,  while  the  distribution  from  gas  arcs 
is  not,  and  the  results  of  the  tests  prove  the  inability  of  the 
gas  arcs  to  distribute  the  light  as  well  as  the  tungsten  arches. 
The  tungsten  lamps  are  installed  with  reflectors  above  each 
individual  lamp  and  are  located  only  6  ft.  apart  across  the 
street.  Therefore  the  pavement  below  is  beautifully  illumi¬ 
nated,  and  the  arches  are  sufficiently  near  together  to  give  a 
brilliant  illumination  between  each  one  of  them. 

I  have  recently  seen,  in  another  city,  a  merchants’  district 
illuminated  with  short  burning-flame  arcs.  There  were  two 
arcs  suspended  in  front  of  each  store,  regardless  of  frontage, 
the  small  and  large  front  being  treated  alike.  The  street  was 
not  more  than  55  ft.  wdde,  and  the  lamps  were  suspended  not 
higher  than  18  ft.  A  great  volume  of  illumination  was  ex¬ 
hibited,  greater  perhaps  than  has  been  used  in  any  street  here¬ 
tofore.  There  would  seem  to  be  no  question  whatever  about 
the  volume  of  light  furnished,  except  that  the  street  might  be 
considered  over-illuminated. 

From  the  standpoint  of  distribution,  however.  Dr.  Bell’s 
point  again  becomes  important.  The  distribution  of  light  is  not 
greatly  improved  over  the  gas  arcs,  nor  can  it  be  expected  to 
be  unless  the  flame  arcs  extend  out  over  the  center  of  the 
.street.  The  tungsten  arches,  therefore,  are  superior  to  the 
flame  arcs  in  respect  to  distribution. 

As  to  attendance,  the  flame  arcs  are  short-burning;  they  need 
attention  every  day  and  trimmers  must  come  with  their  step- 
ladders  and  carbons  to  place  the  lamps  in  condition  to  burn 
another  night.  This  practice  was  long  ago  abandoned  when 
the  short-burning  open  arcs  were  replaced  by  long-burning 
enclosed  arcs,  and  as  regards  attendance  the  short-burning 
flame  arcs  represent  a  step  backward. 

Considering  the  cost  of  operating,  the  long  life  of  the  series- 
tungsten  lamps  makes  the  renewal  cost  very  low.  The  energy 
used  per  100  ft.  of  street  is  slightly  more  than  i  kw — in  fact, 
14  lamps  consume  75  watts  each,  or  1050  watts.  Two  or  three 
times  this  amount  of  energy  is,  therefore,  required  to  operate 
the  arrangement  of  flame  arcs  before  referred  to. 

The  cost  of  carbons,  the  cost  of  labor  and  the  current  con¬ 
sumed  by  the  flame  arcs  make  operating  expensive  compared 
with  the  tungsten  arches.  If,  therefore,  the  cost  of  operating 
the  tungsten  is  much  lower  than  the  short-burning  flame  arcs, 
the  tendency  will  be  to  promote  and  extend  the  system  of  light¬ 
ing  business  districts  with  the  series  tungsten  arches. 

The  proof  of  this  statement  is  being  brought  home  to  us 
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when  we  consider  the  many  cities  and  towns  which  have 
already  installed  the  new  arch  system.  There  are  three  large 
cities  in  Michigan,  other  than  Detroit  and  Grand  Rapids,  which 
are  about  to  install  the  tungsten  arches  on  their  main  streets. 
This  represents  a  start  in  each  one  of  these  cities  which  will 
result  in  the  gradual  extension  of  the  system  upon  all  the  im¬ 
portant  business  district  streets. 

Finally,  the  tungsten-arch  system  sets  a  pace  for  the  gas 
companies  that  is  exceedingly  difficult  to  follow,  and  this  is  the 
character  of  business  which  central  stations  should  push 
aggressively,  offering  the  path  of  least  resistance  for  new 
business. 

It  is  likewise  true  that  the  attention  of  all  the  merchants  is 
more  than  ever  attracted  to  the  tungsten  lamps  by  reason  of  the 
streets  being  thus  illuminated,  and  considerable  advertising  for 
the  multiple-tungsten  lamps  is  thereby  gained. 

A  member  of  our  “city  beautiful”  committee  recently  made 
a  trip  East  and  upon  his  return  advised  the  writer  that  he  saw 
a  main  street  in  one  of  the  cities  illuminated  with  flaming  arcs, 
but  felt  that  this  system  did  not  compare  favorably  with  the 
tungsten-arch  system.  The  attitude  of  the  committee  in  regard 
to  arches,  referring  particularly  to  attractiveness  in  appearance, 
is  that  they  greatly  admire  the  beauty  of  the  illumination  at 
night ;  that  it  is  a  source  of  much  favorable  comment,  and  the 
appearance  of  the  arches  in  the  daytime  is  not  objectionable. 

On  April  i  was  completed  the  installation  of  18  new  arches 
with  tungsten  lamps  on  Division  Street,  Grand  Rapids.  Such 
a  keen  interest  in  this  system  of  lighting  is  being  taken  by  the 
Business  Men’s  Association  that  a  banquet  was  held  on  that 
date  celebrating  a  new  era  of  illumination  in  this  particular 
section  of  the  city.  When  merchants  thus  enthuse  over  street 
lighting  it  is  a  compliment  to  illuminating  engineering  and  fur¬ 
ther  emphasizes  the  superiority  of  a  lighting  system  to  attract 
such  favorable  attention. 
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based  upon  the  fact  that  gasoline  machines  have  been  discarded 
by  many  and  electrics  purchased  instead.  Cost  of  mainte¬ 
nance  and  “boarding”  also  has  much  to  do  with  the  matter. 
The  ordinary  electric  cars  used  in  Cleveland  have  run  80  miles 
on  level  roads  or  streets  at  a  speed  of  about  13  miles  an  hour 
with  one  charging  of  the  batteries,  but  grades,  poor  paving, 
imperfect  or  worn  batteries  and  mqphanical  parts  all  come  in 
to  militate  against  the  maximum  possible  mileage.  The  style 
of  the  body  used  also  has  much  to  do  with  the  power  required 
because  of  resistance  of  the  wind.  The  mileage  may  be  said 
to  vary  from  45  to  70  under  all  conditions. 

The  Cleveland  Electric  Illuminating  Company  has  made  no 
special  rate  either  to  private  or  public  garages  for  the  energy 
used  in  charging  batteries.  When  called  upon  its  engineers 
work  out  plans  to  give  the  most  economical  and  satisfactory 
service,  and  then  see  that  the  equipment  is  properly  set  and 
connected.  The  company  does  not  handle  the  charging  sets 
at  all,  this  being  left  to  the  agencies  selling  the  machines. 
Some  of  these  sell  mercury-arc  sets  and  install  them  free  in 
private  garages,  but  in  the  case  of  garage  equipment,  the  pur¬ 
chase  is  made  direct  from  the  manufacturer. 

Usually  the  rectifiers  are  placed  upon  ordinary  house  circuits 
for  private  garages,  and  the  charge  made  at  115  volts  is  5 
cents  per  kw-hour.  In  case  higher  voltage  is  desired,  requiring 
a  separate  circuit,  the  cost  is  6J4  cents  per  kw-hour.  If  the 
capacity  of  the  house  circuit  is  sufficient,  the  rectifier  set  is 
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.■\ccording  to  the  records  of  the  Cleveland  Automobile  Club 
there  are  now  over  4000  automobiles  of  all  kinds  and  makes 
in  use  in  the  city  of  Cleveland.  Of  this  number  between  1000 
and  1200  are  said  to  be  electric  vehicles,  and  the  number  is 
rapidly  increasing. 

Cleveland  is  among  the  pioneers  in  the  development  of  the 
electric  vehicle.  The  Baker  Motor  Vehicle  Company  has  been 
engaged  in  the  manufacture  of  these  machines  for  a  number 
of  years.  The  first  product  of  its  factory  was  in  the  form  of 
a  small  runabout,  with  a  limited  mileage  capacity  and  used 
very  largely  by  ladies  for  shopping  and  calling  purposes.  How¬ 
ever,  the  capacity  of  the  batteries  has  been  greatly  increased 
since  then,  and  bodies  of  all  kinds  are  now  used.  While  the 
truck  business  has  not  been  taken  up  to  any  considerable  extent, 
the  company  has  produced  this  kind  of  a  vehicle  for  its  own 
use  and  has  found  it  a  success.  The  usefulness  of  the  machines 
can  be  limited  only  by  the  possible  mileage  that  they  will  make 
without  recharging.  Within  the  past  two  or  three  years  the 
Rauch  &  Lang  Carriage  Company  has  produced  some  very 
elegant  vehicles  in  the  form  of  stanhopes  and  coupes.  It  also 
now  has  a  seven-passenger  vehicle  on  the  market,  this  being 
rather  larger  than  the  styles  heretofore  offered.  The  Cuya¬ 
hoga  Motor  Car  Company  has  recently  completed  a  car  which, 
on  a  test  run  on  Clifton  Boulevard,  in  Cleveland,  made  149 
miles  at  a  speed  of  12.5  miles  an  hour  on  one  discharge  of  the 
batteries.  The  temperature  at  the  time  was  29  deg.  Fahr.,  and 
the  last  seven  hours  the  machine  carried  two  men.  Several 
other  tests,  including  hill  climbing,  have  been  satisfactorily 
made. 

The  convenience  in  handling  the  electric  vehicle  and  the  ease 
and  simplicity  in  operation  appeal  to  men  who  prefer  to  give 
their  thoughts  to  other  things  than  driving  their  cars.  Sev¬ 
eral, .agents  handling  both  gasoline  and  electric  machines  have 
expressed  the  opinion  that  the  latter  will  forge  ahead  more 
rapidly  than  ever  from  this  time  forth.  Their  expressions  are 
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simply  connected  to  it,  but  if  found  necessary  the  circuit  is  car¬ 
ried  to  the  rectifier  and  the  house  lights  then  taken  from  it. 
This  plan  does  not  necessitate  much  change,  as  the  wires 
are  all  taken  from  the  rear  of  the  lots  in  any  event. 

Garages  in  the  business  section  of  the  city,  as  well  as  the 
selling  agencies  which  maintain  repair  shops,  secure  energy  for 
charging  purposes  from  the  115-volt  direct -current  power  cir¬ 
cuits,  using  the  ordinary  rheostats  for  resistance  in  controlling 
the  charge.  The  cost  of  energy  to  them  depends  upon  the 
number  of  hours  per  day  used.  In  this  manner  the  central 
station  endeavors  to  keep  its  load  factor  high.  No  soliciting 
is  done  by  the  company  for  this  business,  as  most  of  it  comes 
without  effort.  Neither  has  it  been  found  necessary  to  make 
any  ^inducements  in  the  way  of  rates  to  those  who  own 
machines,  nor  to  the  garages. 

In  the  districts  of  the  city  where  only  alternating-current 
energy  is  furnished  the  problem  presents  more  difficulties  to 
garage  owners  w'ho  cater  to  the  electric  business,  and  who  as 
yet  have  not  got  into  the  charging  end  of  the  business  upon 
as  satisfactory  a  basis  as  exists  in  some  other  cities.  Some 
use  motor-generator  sets,  some  generate  their  own  energy  with 
gas-engine  outfits  and  some  secure  direct  current  from 
private  plants  in  the  neighborhood.  The  subject  of  rectifier 
equipment  is,  however,  now  occupying  the  attention  all  who 
are  not  in  position  to  secure  direct  current. 

The  Cuyahoga  Motor  Car  Company,  Euclid  Avenue  and 
105th  Street,  which  has  been  operating  with  a  motor-generator 
set,  recently  ordered  a  Westinghouse  rectifier  set.  It  will  be 
operated  on  a  230-volt  circuit  at  40  amp,  and  six  28-cell  cars 
may  be  charged  at  one  time  at  a  20-amp  rate,  with  three  cars 
in  series.  Or  two  40-cell  cars  may  be  charged  in  series  at  the 
same  rate.  It  is  estimated  that  the  rectifiers  will  enable  the 
owners  of  the  garage  to  realize  a  much  higher  efficiency  from 
the  energy  purchased. 
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The  Buckeye  Garage  Company,  Euclid  Avenue  and  Fifty-fifth 
Street,  receives  direct  current  at  120  volts  from  a  private  sta¬ 
tion  in  the  neighborhood  and  charges  through  rheostats,  six  of 
them  being  located  on  as  many  pillars  at  intervals  on  the  large 
floor  space.  The  resistance  in  this  case  was  designed  by  the 
managers  and  consists  of  two  pieces  of  asbestos-covered  gas 
pipe  joined  at  one  end  and  wound  with  common  fence-wire. 
The  windings  of  the  two  sides  are  connected  at  the  connecting 
end  of  the  pipe,  and  the  amount  of  resistance  needed  is  regu¬ 
lated  by  connecting  the  two  sides  at  any  point  desired  with  a 
piece  of  wire  with  bent  ends  to  hook  over  the  pipes.  This  has 
rubber  insulation  in  the  middle  so  that  it  may  be  handled. 
Other  apparatus  introduced  in  this  garage  has  enabled  the  man¬ 
agement  to  reduce  considerably  the  cost  of  charging.  The 
management  believes  that  there  is  waste  in  charging  machines 
in  series  and  danger  also  of  overcharging,  because  all  machines 
are  not  fully  discharged  when  placed  in  the  circuit. 

The  Chisholm- Phillips  Automobilium  Company,  Euclid  Avenue 
and  Fifty-fifth  Street,  also  receives  its  energy  from  a  pri¬ 
vate  station  at  120  volts,  the  voltage  being  reduced  by  a 
Leonard-Bundy  rheostat  where  the  cables  enter  the  building. 
An  advantage  claimed  for  this  rheostat  is  that  heavy  currents 
will  not  damage  it  and  batteries  may  be  discharged  as  well  as 
charged  through  it.  A  case  on  the  wall  above  contains  two 
double-knife  switches,  fuses  and  an  ammeter  from  which  the 
amperage  on  each  of  two  lines  may  be  ascertained.  Each 
line  has  three  plugs  located  in  convenient  places  from  which 
machines  of  various  battery  capacity  may  be  charged.  The 
company  has  a  generator  direct-connected  to  an  engine  using 
natural  gas  for  furnishing  energy  at  night  for  lights,  signs 
and  charging.  The  cost  from  this  plant  is  about  l}/2  cents  per 
kw-hour.  Because  of  the  small  amount  of  current  usee}  in  the 
daytime,  it  is  more  economical  to  buy  it. 

The  Wingle  Motor  Car  Company,  on  Hough  Avenue,  has  a 
mercury-arc  rectifier  plant  in  operation,  but  owing  to  the  fact 
that  the  apparatus  was  purchased  when  it  was  first  placed  on  the 
market  the  system  is  somewhat  complicated.  However,  it  has 
served  its  purpose  in  maintaining  economical  operation  and  in¬ 
suring  satisfactory  service  to  patrons.  The  Baker  Motor 
Vehicle  Company  also  operates  a  15-hp  generator  from  which 
two  rectifiers  are  supplied  for  charging  its  heavy  trucks.  Stor¬ 
age  batteries  take  care  of  the  excess  and  supply  energy  when 
the  plant  is  shut  down. 

The  early  rectifier  sets  were  fitted  for  either  iio-volt  or 
220-volt  circuits  and  this  caused  much  trouble  in  the  installa¬ 
tion  as  special  circuits  often  were  necessary.  Engineers  of  the 
Cleveland  Electric  Illuminating  Company  within  a  short  time 
suggested  such  changes  as  would  fit  the  sets  for  either  voltage 
or  to  a  voltage  higher  even  than  the  latter.  This  was  called 
the  Cleveland  type  by  the  General  Electric  Company,  and  for 
a  time  a  higher  cost  price  was  attached  than  for  the  original 
outfit.  Later  this  was  reduced  and  the  manufacture  of  this 
type  became  general.  They  have  been  very  satisfactory  as 
operated  on  the  various  circuits  maintained  by  the  local  com¬ 
pany. 

An  estimate  places  the  number  of  private  garages  fitted  with 
rectifiers  at  about  300,  although  it  has  been  impossible  to  arrive 
at  the  exact  number.  No  special  records  are  kept  by  the  local 
light  and  power  company,  as  the  rates  do  not  differ  from  those 
for  other  purposes  and  the  energy  is  measured  on  meters  in 
ordinary  use  whether  on  house  or  power  circuits.  While  the 
garages  are  doing  a  large  business,  it  will  be  seen  that  the 
charging  done  in  the  private  garages  is  an  important  item  and 
will  probably  become  more  so,  especially  in  the  more  preten¬ 
tious  homes,  where  men  are  already  employed  for  other  pur¬ 
poses.  The  machines  may  be  charged  during  the  night  with¬ 
out  care,  as  the  rectifier  is  automatically  cut  out  when  the 
charge  approaches  the  maximum  capacity. 

Public  garages  differ  somewhat  in  their  methods  of  charg¬ 
ing  customers  for  “boarding”  cars.  One  of  the  large  concerns 
in  the  business  district,  which  is  also  a  large  sales  agency  as 
well,  makes  a  flat  charge  of  $25  per  month,  and  this  includes 
charging  the  batteries,  washing,  such  minor  repairs  as  may  be 


found  necessary  and  two  deliveries  a  day.  1  wo  other  large 
garages,  one  in  the  East  End  and  the  other  about  half-way 
between  the  business  section  and  the  eastern  city  limits,  make 
use  of  a  graded  rate,  according  to  the  number  of  cells  and 
the  size  of  the  cars,  as  follows :  14-cell  cars,  $22.50  per  month ; 
coupes,  $25  per  month;  broughams.  $30  per  month.  The  serv¬ 
ice  consists  of  housing,  flushing,  washing,  charging  and  minor 
repairs,  with  the  necessary  number  of  deliveries.  .As  these 
garages  are  both  in  the  residence  district,  most  of  the  charging 
may  be  done  at  night.  Many  of  the  cars  are  used  for  theater 
and  party  purposes,  and  it  is  rather  late  before  they  are  run 
into  the  garages,  but  provision  is  made  for  this  by  getting  cars 
standing  on  the  floor  charged  and  out  of  the  way  before  the 
late  rush.  The  rate  for  single  charges  for  ordinary  machines 
is  so  cents,  although  most  of  the  garage  men  say  that  there  is 
little  profit  at  this  figure.  They  do  the  work  in  the  hope  of 
securing  other  business  on  which  the  profit  is  greater. 

Garage  managers  realize  that  the  growth  of  their  business 
nepends  upon  the  service  owners  are  able  to  secure  from  their 
cars,  and  to  that  end  they  are  endeavoring  to  teach  them  how  to 
handle  their  cars,  protect  the  batteries  and  maintain  them  at 
the  lowest  cost.  This  is  often  discouraging  work,  however,  as 
it  has  been  found  that  the  average  owner  does  not  take  readily 
to  learning  his  machine  and  wants  to  use  it  to  suit  his  con¬ 
venience,  whatever  the  result  may  be.  It  is  believed  that,  as 
the  use  of  electrics  becomes  more  general,  owners  and  operators 
will  exercise  greater  care  in  this  respect. 

Of  the  nine  or  ten  automobile  factories  in  Cleveland,  two  are 
engaged  in  the  manufacture  of  electrics  and  a  garage  company 
is  just  entering  the  manufacturing  business.  Columbus  has  one 
company  manufacturing  electric  machines  of  all  styles,  and  a 
company  was  incorporated  recently  ip  Toledo  to  enter  the 
field.  Five  or  six  outside  companies  maintain  salesrooms  in 
the  city  and  some  of  the  larger  agencies  handle  both  gas  and 
electric  cars.  An  idea  of  the  effort  that  will  be  made  to  push 
the  electric  car  business  may  be  gained  from  the  fact  that 
agents  believe  the  business  is  just  assuming  its  rightful  place 
now  and  that  the  future  will  see  a  rapid  growth.  This,  of 
course,  will  mean  more  perfect  facilities  for  caring  for  cars 
on  the  part  of  the  garage  people  and  an  increase  in  their 
business. 

With  stanhope,  coupe,  brougham  and  cab  bodies  the  electric 
machine  now  combines  greater  mileage  possibilities  and  in¬ 
creased  simplicity  of  operation.  A  wider  range  of  use  has  thus 
been  attained,  which  insures  a  more  general  sale  to  people 
who  have  heretofore  hesitated  because  of  the  limitations 
imposed.  It  is  believed  that  the  cost  of  maintenance  is  smaller 
than  with  gasoline  cars  and  that  the  operation  is  not  only  more 
convenient,  but  safer.  The  electric  is  a  general  family  car, 
while  the  gasoline  or  steam  machine  requires  the  service  of  a 
chauffeur  or  some  one  well  acquainted  with  its  mechanism. 
The  electric  is  pre-eminently  the  theater,  shopping  and  calling 
car,  and  it  is  now  serving  more  satisfactorily  for  business  pur¬ 
poses  than  any  other. 

Extensive  advertising  in  the  newspapers  is  done  by  all  the 
manufacturers  and  all  the  agencies  in  the  city,  but  one  of  the 
most  effective  and  novel  pieces  of  electric  sign  work  for  that 
purpose  has  been  produced  by  the  A.  &  W.  Electric  Sign  Com¬ 
pany,  of  Cleveland.  It  was  placed  on  the  side  of  a  building  on 
the  west  side  of  the  Public  Square,  where  it  could  be  seen  from 
both  Euclid  Avenue  and  Superior  Street  and  by  the  thousands 
who  go  to  the  square  in  the  evening  to  board  the  cars  for  their 
homes.  The  sign  consists  of  a  huge  automobile,  outlined  by 
4-cp  lamps,  set  against  a  painted  background  representing  a 
street  scene.  By  means  of  a  complicated  flasher  made  by  the 
sign  company  the  wheels  are  given  the  appearance  of  revolving 
rapidly,  while  dust  arises  behind  the  flying  machine  and  the 
ladies’  veils  wave  in  the  air.  The  effect,  both  in  the  case  of  the 
dust  and  the  moving  veils,  is  secured  by  means  of  2-cp  lamps 
operated  by  the  flasher.  As  will  be  seen,  there  are  also  street 
lights  and  a  brilliant  headlight  on  the  machine.  The  horn  is 
blown  at  regular  intervals  under  the  control  of  the  flasher. 
Over  1200  lamps  are  used  in  the  sign,  and  current  is  secured 
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is  not  an  easy  one.  On  the  other  hand,  the  hotel  men  have  al¬ 
ways  recognized  the  danger  and  shortcomings  of  the  candle¬ 
stick,  and  while  many  have  substituted  electric  candelabra  for 


from  the  Cleveland  Klcctric  Illuminating  Company.  It  is 
owned  by  the  A.  &  W.  Electric  Sign  Company  and  the  three 
advertisers  mentioned  on  it  pay  in  equal  parts  for  the  publicity, 
each  thus  reducing  his  expenses.  The  Stevens-Duryea  car  is 
handled  by  the  Chisholm-Phillips  Automobilium  Company, 
whose  name  appears  at  the  right-hand  end  of  the  sign,  but 
does  not  show  in  the  cut.  The  outside  dimensions  of  the  sign, 
including  the  street  scene  in  the  background,  are  24  ft.  x  50  ft. 


INTERIOR  WIRING  AND 
ILLUMINATION 


Illumination  at  Southern  Electrical  and 
Industrial  Exposition. 

The  accompanying  illustration  gives  a  view  of  the  Louisville  pig  i. -self-contained  electric  table  lamp. 

Exposition  looking  toward  the  main  entrance,  and  indicates  tlie 

plan  of  the  illumination,  a  description  of  which  appeared  on  candles,  they  have  ever  been  on  the  lookout  for  something  bet- 
])age  899  of  the  issue  of  last  week.  The  vaporous-looking  globe  ter.  Mr.  F.  A.  Muschenheim,  of  the  Hotel  Astor,  New  York, 
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GENERAL  VIEW  OF  LOUISVILLE  EXPOSITION. 


beyond  the  tower  is  the  handless  electric  clock,  the  dial  of 
which  is  25  ft.  in  diameter  while  the  pendulum  is  35  ft.  long. 

description  in  detail  of  the  clock  appears  on  page  848  of  the 
issue  dated  .April  8. 

Self-Contained  Electric  Table  Lamp. 

For  years  a  substitute  for  the  fitful  light  of  burning  candles 
on  dining-room  candelabra  has  been  lacking,  especially  in  hotels. 
The  objection  raised  against  the  electric  candelabrum  is  that  it 
necessitates  the  presence  of  wires  on  the  tables  or  the  piercing 
of  tables  and  linens  when  the  lamps  are  fed  from  receptacles 
in  the  floor.  In  either  case,  however,  the  electric  lamp  lacks 
the  portability  of  the  candlestick,  so  that  where  tables  have  to 
be  moved  from  time  to  time  so  as  to  vary  the  dining-room 
arrangement,  the  task  of  feeding  the  lamps  with  flexible  cords 


has  succeeded  in  designing  an  electric  lamp  which  possesses  all 
the  desirable  features  of  the  candlestick  as  to  portability,  with 
many  other  advantages  not  possessed  by  other  forms  of  table 
lamps. 

The  complete  lamp  consists  of  a  single  storage  cell  placed 
within  a  silver  containing  vessel  and  equipped  with  three  minia¬ 
ture  tungsten  lamps  and  a  suitable  switch  for  placing  them  in 
and  out  of  circuit.  The  battery  stores  sufficient  energy  to  keep 
the  lamps  aglow  for  14  hours.  Fitting  neatly  over  the  stand 
is  a  shallow  glass  dish  containing  cut  flowers  and  water.  The 
former  are  supported  by  a  cast-glass  disk  with  numerous  holes 
into  which  the  flower  stems,  etc.,  project.  The  lamp  thus  serves 
as  a  flower  vase  as  well,  and  the  effect  of  the  light  passing  through 
the  glass  and  water  and  playing  around  the  flowers  and  leaves 
is  very  pretty  indeed.  That  softness  of  glow  which  mellows  and 
enriches  the  countenance  and  which,  with  dreamy  music  and 
subdued  voices,  is  so  essential  to  the  atmosphere  of  the  feast. 
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IS  not  lacking.  The  lamp  is  much  lower  than  either  the  candle-  even  in  this  there  is  no  general  agreement  as  to  the  significance 

stick  or  the  electric  candelabrum  and  does  not  hide  the  faces  of  average  illumination. 

■  In  view  of  the  recommendation  of  the  National  Electric  Light 

^  Association  with  respect  to  selling  illumination  rather  than 

light,  the  lack  of  any  convention  as  to  the  evaluation  of  that 
illumination  is  a  quite  serious  matter.  We  commented  some¬ 
what  severely  upon  this  action  at  the  time  of  its  passage  and 
we  earnestly  hope  that  at  its  next  meeting  the  National  Electric 
Light  Association  will  either  rescind  its  action,  or  if  it  cannot 
bring  itself  to  do  that,  lay  down  some  principles  by  which  the 
effective  lighting  of  two  streets  can  be  compared  on  the  basis 
of  their  illumination  measurements.  Experience  has  shown  that 
street  measurements  of  light  in  general  are  of  a  rather  un¬ 
satisfactory  character  and  involve  a  very  large  amount  of  labor 
FIG.  2. — STORAGE  BATTERY  AND  LAMPS.  Compared  with  the  results  obtained.  The  common  street  illu- 

,  minants  are  subject  to  considerable  fluctuations,  the  arcs  vary¬ 

ing  in  light  with  the  length  and  position  of  the  arc  itself,  while 
the  gas  lamps  vary  quite  as  widely  from  changes  of  pressure, 
the  effect  of  drafts  and  the  like.  Moreover,  the  actual  measure¬ 
ments  of  illumination  under  sucTi  circumstances  have  not  a 
very  high  degree  of  precision,  since  the  instruments  are  used 
under  unfavorable  conditions,  and  particularly  in  most  streets 
are  required  to  measure  illuminations  so  low  as  to  involve  con¬ 
siderable  technical  difficulties.  If  our  streets  were  lighted 
brilliantly,  as  abroad,  and  with  the  illuminants  near  enough  to¬ 
gether  to  give  a  fair  degree  of  uniformity,  the  illumination 
measurements  would  be  very  much  easier  than  they  are.  When 
one  undertakes  to  measure  the  light  on  a  street  furnished  by 
arcs  400  ft.  to  500  ft.  apart,  the  net  result  is'  apt  to  be  very 
little  better  than  an  educated  guess,  owing  to  the  fact  that  in 
a  large  part  of  the  readings  the  illumination  is  almost  negligi¬ 
bly  small,  and  the  reduction  to  an  average  of  bright  lighting 
near  the  lamps  and  next  to  none  between  them,  is  something 
small  electric  fountain  which  appeals  to  both  the  sense  of  sight  of  a  farce.  Suppose  now  that  a  lighting  company  undertook 

and  smell.  The  features  of  the  lamp  are  clearly  illustrated  in  to  sell,  and  a  city  to  buy,  illumination,  what  common  ground 

the  engravings.  of  understanding  is  there  upon  which  they  could*  meet  in  their 

- .*• - -  measurements  with  sufficient  certainty  to  justify  the  applica¬ 
tion  of  the  method  to  a  contract  involving  $200,000  or  $300,000 
per  year?  If  there  is  such  a  common  ground  it  is  high  time  to 
mark  it  out.  In  a  case  of  this  sort,  even  the  unavoidable  errors 
of  photometry  on  the  street  would  involve  differences  of  thou¬ 
sands  of  dollars  in  the  annual -payment.  Even  the  specification 
by  candle-power  of  the  illuminants  would  hardly  involve  bigger 
chances  of  dispute,  and  this  specification  has,  we  hope,  been  so 
thoroughly  discredited  since  the  Colorado  Springs  controversy 
that  it  will  never  appear  again  in  a  municipal  contract. 

When  cities  undertake  to  do  real  lighting  on  their  streets 
some  of  the  difficulties  in  measuring  it  will  vanish ;  but  few 
cities  are  willing  to  spend  the  amount  necessary  to  get  first- 
class  lighting,  even  with  all  modern  resources  of  street  illumi¬ 
nation.  By  far  the  safest  basis  for  a  municipal  lighting  con¬ 
tract  is  one  for  service  with  a  particular  specified  illuminant,  of 
which  the  properties  in  producing  results  can  be  tried  out  in 
advance.  Such  a  service  contract  has  at  least  the  merit  of 
being  definite,  of  providing  for  the  use  of  certain  specified 
things,  which  can  be  verified  at  any  time,  and  of  thus  avoiding 
the  disputes  likely  to  arise  from  so  uncertain  a  thing  as  the 
measurement  of  the  illumination  on  the  streets.  It  is  far 
easier  to  see  that  a  given  type  of  lamp  actually  gives  ample  and 
well-distributed  lighting  than  it  is  to  determine  with  a  pre¬ 
cision  even  moderately  great,  what  that  illumination  really  is. 
It  makes  a  vast  difference,  for  instance,  in  illumination  meas¬ 
urements  whether  the  trees  are  bare  and  snow  is  on  the  ground, 
and  whether  the  trees  are  in  full  leaf  and  the  ground  bare. 
Lighting  which  would  meet  the  required  standard  at  the  one 
season  might  well  fail  to  do  it  at  the 'other.  By  all  means  let 
us  have  illumination  measurements  such  as  are  given  in  Mr, 
Allen’s  paper  as  a  matter  of  general  information  and  as  afford¬ 
ing  when  obtained  in  sufficient  quantity  a  somewhat  useful 
guide  in  planning  results;  but  unless  one  is  hunting  for  trouble 
in  the  way  of  litigation,  it  is  safer  to  base  contracts  upon  some¬ 
thing  which  admits  of  simpler  and  readier  determination  than 
foot-candles  upon  the  average  city  street. 


of  persons  seated  on  the  opposite  side  of  the  table,  which  is  a 
great  advantage.  Its  effect  is  somewhat  similar  to  that  of  a 


PARTS  OK  LAMP  OUTFIT. 


Illumination  Measurements  in  Street 
Lighting. 


An  important  paper  in  the  last  number  of  the  Transactions 
of  the  Illuminating  Engineering  Society  by  Mr.  W.  C.  Allen, 
is  unusual  in  containing  the  results  of  a  rather  elabo¬ 
rate  series  of  illumination  tests  made  upon  the  street. 
Such  tests  are  instructive  but  not  always  convincing, 
as  the  discussion  upon  this  paper  clearly  shows.  Results 
obtained  in  illumination  are,  of  course,  factors  not  only 
of  the  particular  illuminants  used,  but  also  of  their  location, 
height  above  the  street,  reflecting  system,  if  any,  and 
various  other  things  which  have  to  do  not  only  with  the 
illuminant  as  such,  but  with  the  particular  use  which  is  being 
made  of  it.  The  practicability  of  measurement  of  illumination 
upon  the  street  as  a  measure  of  general  lighting  depends  per¬ 
haps  more  upon  the  environment  than  upon  the  lamp  itself. 
In  the  simplest  possible  case  of  lights  uniformly  distributed  over 
the  center  of  a  comparatively  narrow  street  clear  of  trees  and 
other  obstructions,  one  can  measure  the  illumination  at  various 
points  very  comfortably ;  and  in  comparing  two  such  streets 
lighted  by  different  illuminants,  such  measurements  will  give 
a  fairly  good  idea  of  the  relative  effects  and  the  cost  of  obtain¬ 
ing  them.  When,  however,  one  deals  with  a  wide  street  lighted 
by  lamps  along  the  two  curbs,  and  particularly  if  there  is  ob¬ 
struction  by  trees,  one  finds  it  very  troublesome  to  gain  from 
the  measurements  such  data  as  will  enable  the  results  to  be 
compared  with  those  obtained  in  another  wide  street  with  an¬ 
other  arrangement  of  lamps  and  trees.  It  is  hard  to  obtain  a 
proper  average  value  of  the  illumination  without  a  great  multi¬ 
plicity  of  measurements,  and  there  is  as  yet  no  definite  agree¬ 
ment  as  to  the  proper  measure  for  the  lighting  of  a  street, 
when  areas  and  not  mere  distances  from  the  lamps  are  con¬ 
sidered.  The  class  of  streets  first  discussed,  narrow  and  clear 
ones,  forms  the  simplest  possible  case  of  street  lighting,  and 
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New  Telephone  Patents. 


TRANSMITTER  ATTACHMENT. 

In  using  the  telephone  it  frequently  becomes  necessary  to 
block  off  the  transmitter  from  conversation  in  its  vicinity  not 
meant  for  the  ears  of  the  distant  party.  Mr.  R.  L.  Woodward, 
of  Jersey  City,  has  invented  and  patented  for  this  purpose  a 
special  device  embodied  in  a  short  tube  adapted  to  mount  be¬ 
tween  the  transmitter  and  its  mouth-piece.  The  extension  tube 
carries  a  diaphragm  hinged  at  its  bottom  and  normally  held  by 
a  spring  in  a  position  to  close  the  sound  passage.  A  thumb- 
piece  on  the  outside  provides  the  means  for  depressing  the 
diaphragm  to  open  the  sound  passage.  In  its  fully  depressed 
position  the  diaphragm  latches  itself  until  released  by  a  back¬ 
ward  pressure  on  the  thumb-piece. 

TESTING  CIRCUIT. 

For  common-battery,  two-wire  multiple  switchboards  a  great 
variety  of  circuit  arrangements  has  been  patented.  The  latest 
of  these  is  one  invented  by  Mr.  W.  W.  Dean,  the  patent  being 
assigned  to  the  Kellogg  Switchboard  &  Supply  Company.  As 
usual,  the  tip  of  the  connecting  plug  serves  as  a  test  contact,  be¬ 
ing  connected  to  the  testing  relay  through  auxiliary  contacts 
upon  the  listening  key  and  the  supervisory  relays  of  the  par¬ 
ticular  cord-pair  used.  However,  in  this  case,  the  tip  circuit 
is  not  looped  through  one  of  the  relays.  Instead  of  this  the 
ground  is  connected  to  the  tip  strand  only  when  one  of  the 
supervisory  relays  is  operated,  and  thus  it  is  clear  at  the  time 
of  test  so  that  there  are  no  false  indications.  The  other  super¬ 
visory  relay  serves  through  its  auxiliary  contacts  to  sever  the 
test  circuit  as  soon  as  operated. 

EXCHANGE-CIRCUIT  SYSTEM. 

Mr.  G.  Babcock,  of  Rochester,  N.  Y.,  has  patented  an  ex¬ 
change-circuit  system  wherein  the  line  limbs  are  used  in  paral¬ 
lel  for  transmission  currents,  and  in  series  for  received  cur¬ 
rents.  The  transmitter  current  passes  out  through  repeating 
coils  over  the  wires  to  the  middle  point  of  the  receiver  winding. 
Here  it  is  tapped  off  to  ground  through  the  transmitter.  The 
two  repeating  or  induction  coils  at  the  central  office  co-operate 
in  sending  out  voice  currents  to  the  distant  station. 

SELECTIVE  SYSTEM. 

A  rather  novel  step-by-step  system  of  signaling  is  the  in¬ 
vention  of  Mr.  W.  E.  Zabst,  of  Portage,  Wis.  Thjre  is  a 
stepping  device  at  each  station  which  drives  a  disk  that  blocks 
the  bell  clapper  except  when  a  notch  in  it  comes  into  position. 
The  notches  have  different  relative  angular  positions  at  all 
stations.  All  disks  move  in  unison  and  a  pointer  indicates  at 
each  the  position  of  all.  When  a  station  is  desired,  the  caller 
starts  all  disks  moving,  and  when  his  pointer  indicates  the  de¬ 
sired  station,  he  knows  its  notch  is  in  the  proper  position  for 
ringing. 

MARINE-TYPE  SWITCHBOARD. 

A  switchboard  especially  for  use  in  marine  service  where  all 
of  the  parts  are  exposed  to  moisture  has  been  invented  by  Mr. 
E.  A.  Graham,  of  London,  England.  The  switchboard  is  espe¬ 
cially  designed  to  be  moisture-proof.  The  line  and  supervisory 
lamps  are  placed  behind  water-proof  windows  and  the  jacks 
are  so  arranged  behind  their  bushings  as  to  provide  against  the 
admission  of  moisture.  The  cords  are  wound  on  spring  rollers, 
included  within  the  casing,  so  that  they  are  not  exposed  to  the 
air.  The  apparatus  for  one  line,  including  relays,  jack  and 
lamps,  is  mounted  in  a  self-contained  unit  adapted  to  be  placed 
within  the  casing. 

RECEIVER  SUPPORT. 

A  receiver  support  forms  the  subject  of  a  patent  granted  to 
Mr.  F.  S.  Weyrs,  of  Philadelphia.  The  support  consists  of  a 
linkage  adapted  to  be  clamped  to  the  base  of  a  desk-stand  set, 
which  linkage  carries  a  clamp  for  holding  the  usual  hand- 
receiver.  Normally  the  center  line  of  the  receiver  is  parallel 
to  that  of  the  transmitter,  in  which  position  the  linkage  so  acts 
on  the  hook-switch  as  to  depress  it.  When  the  receiver  is 


brought  around  into  position  to  meet  the  ear  of  a  user,  the 
linkage  releases  the  hook-switch,  thereby  permitting  it  to 
arise. 


Letters  to  the  Editors. 


The  Electric  Vehicle  in  Pasadena,  Cal. 


To  the  Editors  of  Electrical  World: 

Sirs: — I  notice  in  your  issue  of  April  i,  in  an  article  on 
page  806  under  the  heading  “The  Electric  Automobile  at  Rock¬ 
ford,  Ill.,”  the  statement  that  Rockford  holds  the  record  for  the 
largest  number  of  electric  automobiles  per  1000  of  population 
of  any  city  in  the  United  States.  The  population  is  assumed 
at  50,000  and  the  number  of  electric  vehicles  is  stated  to  be 
130,  or  2.6  per  1000  population.  I  beg  to  call  your  attention  to 
the  fact  that  in  Pasadena,  Cal.,  with  a  population  of  about 
15,000,  there  are  owned  about  200  electric  automobiles.  This 
would  make  the  proportion  about  13  automobiles  for  every 
1000  population. 

San  Francisco,  Cal.  R.  B.  Daggett. 


The  Effect  of  a  High-Voltage  Arc. 

To  the  Editors  of  Electrical  World: 

Sirs  : — During  one  of  the  coldest  nights  of  February  the 
30,000-volt  transmission  line  between  Spier  Falls  and  Glens 
Falls,  N.  Y.,  snapped  off  at  a  place  where  there  is  short  dip  on 
Mt.  Gregor.  Only  one  wire  of  the  three  broke;  this  swung  to 
the  ground  and  produced  an  arc,  which  caused  the  telephone 
wires  at  the  power  house  to  be  burned  off.  Two  of  the  wires 


EARTH  FUSED  BY  A  HIGH-TENSION  ARC. 


remaining  intact,  the  service  was  continued  for  some  time  as 
single-phase  to  Glens  Falls.  When  the  break  was  located  the 
ground  was  found  to  be  charred  in  a  peculiar  way,  resembling 
*  the  radiating  roots  of  a  stump.  Each  “root”  was  distinct  and 
showed  a  conglomerate  mass  of  fused  stone  and  earth,  out  of 
which  most  of  the  earth  had  been  evaporated,  leaving  a  coherent 
charred  mass.  The  accompanying  illustration  shows  the  general 
form  of  the  “roots.” 

Spier  Falls,  N.  Y.  J.  Rowland  Nowell. 


Snow  Loads  on  Transmission  Lines. 


To  the  Editors  of  Electrical  World: 

Sirs: — Referring  to  the  article  “Snow  Loads  on  Transmis¬ 
sion  Lines,”  by  Mr.  Max  M.  Collbohm,  in  your  issue  of  March 
25,  I  wish  to  call  attention  to  the  fact  that,  according  to  the 
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experience  of  the  telephone  companies  in  Wisconsin,  and  par¬ 
ticularly  in  the  Southern  section,  the  greatest  damage  to  wires 
and  pole  lines  was  done  before  the  temperature  had  dropped  to 
zero,  and  also  before  the  wind  had  reached  any  great  velocity. 
The  storm  damage  was  greatest  l)efore  early  morning  on 
Jan.  29. 

According  to  the  January  Climatological  Report  for  Wis¬ 
consin  section,  the  maximum  temperature  registered  at  Madison 
was  31  deg.  above  zero  and  minimum  i  deg.  above  zero ;  at 
Watertown,  maximum  30  deg.  above  zero  and  minimum  25  deg. 
above  zero.  The  minimum  temperature  of  i  deg.  above  zero 
was  not  reached  until  the  evening  of  the  29th,  after  the  greatest 
damage  had  been  done. 

Samples  of  sleet-covered  wire  examined  in  the  vicinity  of 
Madison,  Watertown  and  Milwaukee  weighed  2  lb.  per  lineal 
foot  for  samples  of  approximately  2.75  in.  in  diameter.  The 
wire  from  which  these  samples  were  taken  was  a  steel  wire 
0.08  in.  in  diameter. 

Milwaukee,  Wis.  W.  R.  McGoverx. 

Even  Harmonics  in  Alternating-Current 
Circuits. 

To  the  Editors  of  Electrical  World: 

Sirs  ; — In  your  issue  for  March  25  you  comment  editorially 
on  Dr.  Steinmetz’s  article  on  “Even  Harmonics  in  Alternating- 
Current  Circuits,”  calling  attention  to  one  case  of  unsymmetri- 
cal  e.m.f.  wave  in  which  there  are  even  harmonics. 


There  is  another  case  of  even  harmonics  which  seems  to  me 
of  considerable  importance,  and  this  not  a  transient  phenomena, 
but  the  steady  condition  after  the  transient  phenomena  have 


FIG.  1. — EXCITATION  CHARACTERISTICS. 


netizing  current  when  the  flux  is  being  increased  above  the 
mean  value  and  a  flat-topped  wave  when  the  flux  is  being  de¬ 
creased  below  the  mean  value. 

In  Fig.  I  there  is  assumed  a  magnetization  curve  and  a  har¬ 
monic  curve  of  flux,  the  average  value  of  which  is  70,000 
maxwells  per  square  inch.  For  any  given  point,  say  A  at  130  deg., 
the  flux  is  100  kilo-lines  per  square  inch,  and  the  value  of  the 
exciting  amp-turns  per  inch  is  64.  In  a  similar  manner  the  curve 
of  resultant  magnetizing  amp-turns  per  inch  is  determined. 
The  average  value  of  this  curve  or  the  secondary  direct-current 
component  is  38.4  amp-turns  per  inch.  The  alternating-cur 
rent  component  supplied  by  the  primary  is  the  difference  be 
tween  the  total  and  direct-current  magnetizing  amp-turns  per 
inch.  The  root  mean  square  value  of  the  alternating-current 
magnetizing  amp-turns  per  inch  is  41.7.  The  root  mean  square 
value  of  the  normal  magnetizing  current,  as  shown  for  one 
alternation,  is  5.18  amp-turns  per  inch.  If  this  is  2.2  per  cent 
of  the  rated  full-load  amperes,  the  alternating-current  mag¬ 
netizing  amp-turns  per  inch  for  the  assumed  case  is  18.1  per 
cent  and  the  direct-current  component  38.4  amp-turns  per  inch 
is  16.3  per  cent  of  the  rated  full  load  amperes.  This  value 


FIG.  2. — relation  of  SECOND  HARMONIC  TO  TOTAL  EXCITING 
CURRENT. 


disappeared.  It  is  the  magnetizing  current  of  transformers  con¬ 
nected  through  a  rotary  to  a  three-wire  direct-current  system, 
the  neutral  of  which  is  derived  from  the  star  point  on  the 
low-tension  side  of  the  transformers.  This  occurs,  of  course, 
only  when  several  single-phase  transformers  are  used  and  the 
direct-current  m.m.fs.  in  any  one  core  are  unbalanced. 

In  the  outline  given  below  the  assumption  is  made  of  a 
tlu-ee-phase  synchronous  converter  receiving  energy  from  three 
single-phase  transformers  whose  primaries  are  connected  in 
delta  and  secondaries  in  star,  the  neutral  wire  of  the  direct-  *• 
current  system  being  joined  to  the  neutral  point  on  the  star- 
connected  secondaries. 

Evidently  when  a  sinusoidal  e.m.f.  is  impressed  upon  the 
primary  of  a  transformer  the  core  flux  must  have  a  sinusoidal 
rate  of  change  of  value.  In  the  case  chosen  the  secondary 
current  is  composed  of  a  certain  unidirectional  value  plus  a 
harmonic  current  depending  upon  the  load  and  excitation  of  the 
converter.  The  primary  current  is  composed  of  two  parts, 
namely,  the  load  and  the  magnetizing  components.  The  load 
component  of  the  primary  current  balances  the  secondary  load 
amp-turns  and  hence  is  sinusoidal.  However,  it  seems  to  me 
that  the  magnetizing  component  contains  even  harmonics  owing 
to  the  saturation  of  core,  which  tends  to  make  a  peaked  mag- 


corresponds  to  a  direct  current  in  the  neutral  of  27.3  per  cent 
of  the  rated  full-load  rotary  current.  The  two  halves  of  the 
alternating-current  wave  are  plainly  different  and  can  be 
readily  analyzed  for  second  harmonic. 

The  curves  of  Fig.  2  show  the  total  magnetizing  current 
and  second  harmonic  component  thereof  in  percentage  of  the 
rated  full-load  transformer  current  as  plotted  against  neutral 
current  in  percentage  of  the  rated  full-load  current  of  the 
rotary.  The  curve  is  plotted  from  the  following  table : 


PERCENTAGE  OF  RATING. 


Magnetizing  Current  2.2 

2.3  2.6  3.1 

3  9 

5-2 

8.0 

1 8. 1 

41.8  114 

Second  Harmonic...  0 

.1  .2  .4 

•  7 

1.4 

2-7 

7.6 

20.2 

Neutral  Current....  0 

1.4  3-«  5-0 

7-3 

10.6 

»S-4 

27-3 

S2.4  9S 

The  values  for  the  curve  were  calculated  from  the  formula. 


I  neutral 

Rated  rotary  current 


V2 


X 


Direct-current  excitation 


Efficiency  Rated  transformer  amp. 


The  following  constants  were  assumed ;  Efficiency  of  trans¬ 
formation,  85  per  cent.  Rating  of  transformers,  1/0.85  of  the 
rating  of  the  rotary.  Normal  flux  density,  40,000  lines  per 
square  inch  (6200  gausses).  Normal  magnetizing  currer.:. 
2.2  per  cent  of  rated  full-load  current.  The  following  magneti¬ 
zation  curve  was  used ; 


B  in  kilo-linc  per  sq.  in .  40  60  80  90  100  no  120 

H  in  amp-turns  per  in .  7.5  14.3  *7-5  38.5  63  140  330 
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Finally,  the  two  additional  assumptions  were  made,  that  the 
flow  in  the  direct-current  neutral  divides  substantially  equally 
between  the  different  transformers,  and  that  the  hysteresis 
loss  is  negligible.  This  latter  assumption  is  unjustifiable,  but 
I  have  no  data  as  to  unsymmetrical  hysteresis  loops  at  present. 
However,  it  will  not  affect  the  fact  that  the  second  harmonic 
component  will  be  very  large. 

The  fact  to  which  I  wish  to  direct  particular  attention  is 
that  the  magnetizing  current  in  certain  cases — for  example, 
when  the  unbalancing  reaches  30  per  cent — may  reach  about 
20  per  cent  of  normal  current  and  the  second  harmonic  about 
10  per  cent  of  normal  current. 

Ithaca,  N.  Y.  Joh.n  F.  H.  Douglas. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  have  read  with  much  interest  the  discussion  of  my 
note  on  the  origin  of  even  harmonics  in  alternating-current 
systems  by  Prof.  G.  W.  Patterson  and  Dr.  M.  G.  Lloyd  in  the 
issue  of  April  8. 

In  the  early  days  of  electrical  engineering,  when  our  knowl¬ 
edge  of  alternating-current  phenomena  was  still  very  incom¬ 
plete,  most  of  the  energy  of  investigators  was  spent  on  the 
consideration  of  these,  and  the  terms  frequency,  wave-shape, 
harmonics,  etc.,  became  familiar  to  us  as  applied  to  alter¬ 
nating  waves — that  is,  waves  in  which  the  successive  halves 
have  the  same  amplitude  or  intensity.  On  the  other  hand, 
oscillating  waves  in  which  the  successive  waves  gradually  de¬ 
crease  in  intensity  were  practically  unexplored,  with  the  excep¬ 
tion  of  some  brilliant  lecture  experiments  of  Prof.  Elihu 
Thomson  and  M.  Nikola  Tesla.  Our  increasing  knowledge  of 
alternating  waves,  and  especially  the  rapidly  increasing  in¬ 
dustrial  importance  of  oscillating  waves,  led  to  their  extensive 
study  in  recent  years,  and  then  it  was  immediately  recognized 
that  the  terms  frequency,  wave-lengths,  wave-shape,  harmonics, 
etc.,  have  the  same  meaning  and  equal  importance  with  respect 
tc  oscillating  and  alternating  currents.  For  instance,  resonance 
phenomena  occur  in  the  same  manner,  e.xcept  that  with  oscil¬ 
lating  waves,  as  transient  phenomena,  the  total  energy  of  the 
wave  is  limited  and  thereby  enters  as  a  factor  in  the  phenome¬ 
non.  The  nomenclature  of  waves  is  therefore  now  applied  to 
such  transient  waves  in  the  same  manner  as  to  alternating 
waves :  and  Messrs.  Patterson  and  Lloyd  when  discussing 
wireless  telegraphy  probably  have  used  the  terms  frequency, 
wave-length,  and  possibly  wave-shape  and  harmonics  many 
times,  when  discussing  transient  waves,  in  which  successive 
waves  decrease  in  intensity.  With  the  only  exception,  I  be¬ 
lieve,  of  Dr.  Fessenden’s  system,  which  uses  very  high  fre¬ 
quency  alternators,  all  of  the  systems  of  wireless  telegraphy 
use  the  oscillating  currents  of  condenser  discharges,  which  do 
not  involve  harmonic  waves  in  the  meaning  of  Professor  Pat¬ 
terson’s  discussion. 

That  the  application  of  the  terms  frequency,  wave-length, 
wave-shape  and  harmonics  to  oscillating  waves  is  not  an  ex¬ 
tension  of  the  nomenclature,  but  the  legitimate  meaning  of 
the  term  is  realized  when  we  consider  the  derivation  of  the 
term  “harmonics.”  It  is  taken  from  the  art  of  music,  and 
with  few  exceptions — as  the  pipe  organ — most  musical  instru¬ 
ments,  such  as  the  piano,  the  tuning  fork,  etc.,  give  waves 
which  gradually  decrease  in  intensity — that  is,  they  are  transient 

*  Steinmetz,  “Transient  Electric  Phenomena,”  Section  IV. 


or  oscillating,  and  not  alternating  waves.  If,  therefore,  long 
before  electrical  engineering  existed,  the  laws  of  wave  motions, 
frequencies,  the  effect  of  wave  shape  (“Klangfarbe”-Helm- 
holtz),  the  phenomena  of  resonance  with  the  fundamental  and 
the  higher  harmonics,  etc.,  were  kudied  in  connection  with  the 
tuning  fork,  it  appears  obvious  that  the  terminology  of  the 
wave  motions  of  the  transient  waves  of  the  tuning  fork  is 
fully  as  justified  in  the  discussion  of  transient  electric  waves 
as  of  alternating  waves. 

Mathematically,  a  wave  motion  is  represented  by  the  product 
of  a  Fourier  series  into  a  non-periodic  and  gradually  decreas¬ 
ing  term,  which  is  unity  with  alternating  w'aves.  In  the  dis¬ 
cussion  of  the  action  of  wave  motion,  such  as  resonance  phe¬ 
nomena,  only  the  former  term  comes  into  consideration.  In 
general,  the  non-periodic  term  is  constant  for  all  harmonics,* 
and  is  an  exponential  function ;  sometimes,  however,  as  in  the 
case  of  the  starting  currents  of  transformers,  it  is  more  com¬ 
plex,  and  is  different  for  the  different  harmonics.  Its  physical 
origin  in  this  case  is  found  in  the  shape  of  the  hysteresis  cycle, 
and  the  origin  of  the  even  harmonics  resides  in  the  unsym¬ 
metrical  shape  of  this  cycle  when  performed  between  limits  of 
magnetic  density  which  are  not  equal  and  opposite. 

Resolution  into  a  Fourier  series  requires  a  full  wave ;  the 
use  of  the  numerical  values  of  one-half  wave  only  is,  there¬ 
fore,  not  permissible,  except  where  it  is  known  beforehand 
that  even  harmonics  are  absent,  so  that  the  numerical  values 
of  the  second  half-wave  are  identical  with  those  of  the  first 
half-wave. 

The  last  paragraph  of  Dr.  Lloyd’s  discussion  is  a  misunder¬ 
standing  of  what  I  meant  with  re.spect  to  being  in  phase.  If 
two  waves  have  the  same  frequency  and  the  same  wave 
shape,  their  phase  difference  may  be  counted  between  their 
zero  values,  or  between  their  maxima,  or  any  other  corre¬ 
sponding  points.  If  two  waves  have  the  same  frequency,  but 
different  wave  shape,  their  phase  difference,  as  defined  by  the 
A.  I.  E.  E.  Standardization  Rules,  is  the  phase  difference  of 
their  equivalent  sine  waves. 

If,  however,  two  waves  have  different  frequencies,  their 
phase  difference  is  usually  different  according  to  whether  it 
is  counted  as  the  angle  between  their  zero  values  or  their 
maximum  values,  etc.  No  definite  agreement  yet  exists  as  to 
whether  the  phase  difference  between  two  waves  of  different 
frequency,  the  angle  between  their  zero  values  should  be  con¬ 
sidered — as  Dr.  Lloyd  interpreted  my  statement — or  the  angle 
between  their  maximum  values  or  with  waves  of  different 
wave-shape,  between  the  maximum  values  of  their  equivalent 
sine  waves,  as  I  applied  it.  It  appears  to  me  preferable,  how¬ 
ever,  to  define  as  the  phase  difference  the  angle  between  the 
maximum  values  of  the  waves,  since  in  electrical  engineering 
the  relative  position  of  the  waves  at  the  maximum  value  is 
of  far  more  importance  than  that  at  the  zero  value,  as  evi¬ 
denced  by  the  frequent  use  of  such  terms  as  “peaked  wave,” 
“flat-topped  wave,”  etc. ;  the  terms  “wave  with  flat  zero,” 
“wave  with  sharp  zero,”  which  refer  to  the  relation  of  the 
harmonics  at  the  zero  point,  are  hardly  ever  used.  It  is,  there¬ 
fore,  desirable  to  use  the  term  “phase  difference”  as  applying 
to  the  maximum  values  of  the  waves,  and  I  applied  it  in  this 
meaning  in  my  note.  However,  I  believe  that  I  may  not  have 
always  thus  used  it  myself. 

Schenectady,  N.  Y.  Charles  P.  Steinmetz. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  tn  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Mercury-Vapor  Rectifier, — G.  Schulze. — An  account  of  an 
investigation,  made  in  the  German  Reichsanstalt,  of  two 
mercury-vapor  rectifiers  of  the  Westinghouse  company,  one  for 
single-phase  and  the  other  for  three-phase  currents.  The  author 
gives  the  formulas  to  be  used  in  measuring  the  different  cur¬ 


rents  in  the  single-phase  rectifier,  with  hot-wire  or  dynamometric 
instruments.  For  both  types  of  rectifiers,  oscillographic  curves 
were  taken  of  the  alternating  current,  the  pulsating  direct  cur¬ 
rent  and  of  the  voltage.  The  three-phase  rectifier  was  tested 
as  to  life,  efficiency  and  the  best  conditions  for  charging  stor¬ 
age  batteries.  The  rectifier  which  was  tested  for  life  operated 
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for  1040  hours  and  during  this  time  it  was  connected  39  times  to 
the  circuit;  it  furnished  1490  kw-hours  at  155  volts,  direct  cur¬ 
rent.  While  on  circuit  over  night,  it  lost  its  vacuum  and  be¬ 
came  useless.  It  is  probable  that  a  crack  developed  at  one  of  the 
points  w’here  the  electrodes  were  fused  in  the  glass.  The  above 
figure  for  life,  however,  was  found  for  only  one  single  recti¬ 
fier  and  should,  therefore,  not  be  taken  as  an  average.  A  sec¬ 
ond  rectifier  of  the  same  type  has  been  working  so  far  for  2250 
hours,  being  96  times  connected  to  the  circuit,  and  is  still  in 
excellent  condition.  By  careful  meter  readings  it  was  found 
that  the  loss  in  the  rectifier  averaged  7.2  per  cent.  This  does 
not  include  the  small  loss  in  the  induction  coil.  One  of  the 
three-phase  rectifiers  was  subjected  to  an  overload  of  50  per  cent 
for  one  hour  without  producing  any  detrimental  results. — Elek. 
Zeit.,  April  i. 

Air-Gap  Reluctances. — R.  Livingstone. — A  communication 
giving  a  convenient  diagram  (Fig.  i)  for  finding  the  correction 
coefficient  k  for  calculating  air-gap  reluctances.  Two  curves  are 
given.  One  is  based  on  the  formula  of  Carter ;  the  other  on 


I?;*. 

FIG.  I. — .\IR-GAP  RELl  CTANt  KS. 


ive  radiation  and  not  to  higher  temperature  of  the  filament. 
The  phenomenon  of  “overheating”  of  metallic-filament  lamps 
in  the  first  moment  when  the  circuit  is  closed  results  in  the 
early  destruction  of  the  metallic  filament  in  all  cases  where  the 
lamp  is  very  often  switched  on  and  off.  For  instance,  for 


the  formula  of  Hartnell.  Since  Carter’s  formula  is  based  on  the 
assumption  of  negligible  pole-face  curvature  and  infinite 
permeability  in  the  teeth,  the  real  value  of  k  is  always  some¬ 
what  less  than  the  value  given  by  Carter’s  curve. — Lond.  Elec¬ 
trician,  April  2. 

Cooling  Transformers. — F.  Emde. — To  aid  the  cooling  of 
transformer  coils,  Pichler  inserts  circular  metallic  plates  be¬ 
tween  successive  coils.  The  object  of  these  plates,  which 
extend  beyond  the  outer  surface  of  the  coils,  is  to  carry  away 
the  heat  generated  in  the  coils.  Kohler  calculated  the  flow  of 
the  heat  by  an  approximate  mathematical  method.  The  present 
author  solves  the  same  problem  by  an  exact  method,  and  arrives 
at  simple  formulas  suitable  for  practical  applications. — Elek. 
u.  Masch.  (Vienna),  Feb.  21. 

Lamps  and  Lighting. 

Comparative  Tests  of  Incandescent  Lamps. — K.  Satori. — 
The  author  discusses  some  of  the  results  obtained  in  the  Vienna 
lamp-testing  laboratories  of  the  Association  of  Austrian  Cen¬ 
tral  Stations.  The  effect  of  the  increase  or  decrease  of  voltage 
above  or  below  the  normal  value  upon  the  candle-power,  con¬ 
sumption  of  watts,  and  life  is  shown  in  Fig.  2.  The  drawn-out 
curve  refers  to  carbon  lamps,  the  curve  consisting  of  dashes 
refers  to  “metallic-filament  lamps”  (probably  tungsten  lamps) 
and  the  curve  consisting  of  dashes  and  dots  to  graphitized- 
carbon  lamps.  All  of  the  curves  give  changes  in  per  cent  of 
the  normal  values.  It  has  been  proposed  to  estimate  the  nor¬ 
mal  life  of  a  lamp  by  making  a  short-time  test  at  a  voltage  20 
per  cent  above  the  normal.  For  this  purpose  a  coefficient  is 
used  by  which  the  actual  life  found  at  the  increased  voltage  is 
to  be  multiplied  to  get  the  normal  life.  However,  the  author 
has  found  by  extended  investigations  that  this  coefficient  varies 
between  very  wide  limits  (for  instance,  between  38  and  123) 
for  different  lamps  of  the  same  type.  At  the  above  testing 
laboratories  use  is  not  made  of  this  method  of  testing.  If 
such  tests  are  to  be  made  it  would  be  preferable  to  test  the 
lamp  at  a  voltage  10  per  cent  above  the  normal.  According  to  the 
author,  all  new  advances  in  electric  lighting  are  due  to  the  use 
of  selective  radiation.  The  superiority  of  metallic-filament 
lamps  over  carbon  lamps  is  said  to  be  essentially  due  to  select¬ 


advertising  purposes  in  which  the  lamps  are  light  and  dark  at 
periodical  intervals,  metallic-filament  lamps  are  wholly  unsuit¬ 
able.  The  modern  practice  of  paying  more  attention  to  the 
mean  spherical  candle-power  represents  a  decided  advance. — 
Elek.  u.  Masch.  (Vienna),  March  7. 

Restarting  of  Carbon  Arc. — J.  A.  Pollock,  E.  M.  Wellisch 
AND  A.  B.  B.  Ranclaud. — In  connection  with  the  restarting  of 
carbon  arc,  without  movements  of  the  electrodes,  when  the  cir¬ 
cuit  is  opened  and  reclosed,  the  relation  between  the  potential 
difference  established  between  the  electrodes  at  the  moment  of 
the  remaking  of  the  connections,  and  the  maximum  time  of 
interruption  of  the  circuit  within  which  the  arc  will  reform 
has  been  investigated  for  cases  differing  as  to  the  relative  posi¬ 
tions  of  the  electrodes  before  the  opening  of  the  circuit,  and 
as  to  the  direction  of  the  potential  difference  after  the  reclose 
of  the  connections.  The  problem  is  that  of  the  change  from  a 
non-luminous  to  a  luminous  discharge  in  air  at  normal  pressure 
of  which  an  explanation  in  the  case  where  negative  electricity 
flows  from  a  hot  to  a  cool  electrode  has  been  given  in  a  previ¬ 
ous  paper.  In  the  present  experiments  both  electrodes  are  at 
a  high  temperature  and  the  conditions  of  the  change  are  com¬ 
plicated  by  the  presence,  at  the  moment  of  reclosing  the  cir¬ 
cuit,  of  ions  at  the  anode  surface  as  well  as  near  that  of  the 
cathode.  In  some  of  the  cases  examined  the  relations  show  a 
critical  characteristic,  but  sufficient  data  are  not  available  to 
enable  an  explanation  of  this  result  to  be  given. — Phil.  Mag., 
April. 

Illumination. — H.  Edler. — A  description  of  a  simple  graphi¬ 
cal  method  for  determining  the  illumination  of  a  horizontal 
surface  from  lamps  above,  whatever  may  be  the  form  of  the 
polar  candle-power  diagram,  but,  of  course,  the  diagram  must 
be  known.  The  method  is  almost  completely  graphical  and 
there  is  very  little  calculation  necessary.  In  the  discussion 
which  followed,  Kohler  pointed  out  that  it  is  possible  to  use 
the  same  method  for  solving  the  reverse  problem ;  namely,  to 
find  the  polar  candle-power  diagram  of  the  source  of  light 
required  to  give  a  desired  distribution  of  illumination  on  a 
horizontal  surface. — Elek.  u.  Masch.  (Vienna),  March  28. 

Graphitized-Carbon  Filament. — A  note  on  a  recent  British 
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most  serviceable  lubricant  for  ropes  is  compounded  from 
saponified  tallow,  wax  and  plumbago,  which  becomes  hard  like 
domestic  soap. — Lond.  Eng’tng,  March  12  and  19. 

Air  in  Steam  Condensers. — D.  B.  Morison. — A  note  on  a 
paper  read  before  the  Liverpool  Engineering  Society,  in  which 
the  author  emphasizes  the  great  importance  of  keeping  air  out 
of  a  steam  condenser  if  the  highest  fuel  economy  is  to  be 
attained  either  with  reciprocating  or  turbine  machinery.  Ordi¬ 
nary  fresh  water,  he  stated,  contains  per  cent  of  air  meas¬ 
ured  by  volume,  but  the  condenser  steam  withdrawn  from  a 
condenser  by  a  water-pump  contains  only  from  0.5  to  i.o  per 
cent  of  its  volume,  a  proportion,  which  is  raised  to  2  per  cent 
when  it  is  withdrawn  by  an  air-pump.  If  this  water  is  not 
sprayed  or  otherwise  violently  agitated,  but  allowed  to  flow 
into  a  feed  tank,  and  pumped  thence  by  a  float-controlled  pump, 
the  degree  of  aeration  is  not  appreciably  increased,  so  that 
when  it  is  afterward  passed  through  a  feed-heater,  the  libera¬ 
tion  of  air  is  almost  nil.  In  actual  practice,  however,  large 
volumes  of  air  are  often  liberated  in  the  feed-heater,  but  this 
air  has  been  forced  into  the  water  as  it  passed  through  the 
common  ram-pump  and  none  of  it  is  in  solution  in  the  water 
as  it  enters  this  pump.  In  modern  steamships  there  is  either 
a  float-controlled  feed-pump  or  an  air-collecting  feed-heater  so 
that  the  air  which  actually  enters  the  boiler  is  too  little  to  have 
any  appreciable  effect  on  the  efficiency  of  the  condenser.  The 
air  found  in  the  latter  enters,  therefore,  by  leakage  partly 
through  the  glands  on  the  low-pressure  cylinder,  but  when  the 
auxiliaries  exhaust  into  the  condenser  the  air  thus  entering  is 
very  largely  augmented.  By  proper  care  the  air  leakage  can 
be  cut  down  to  such  an  extent  that  the  opening  of  an  air-hole 
1/16  in.  in  diameter  into  a  well-designed  condenser  will  not 
affect  the  vacuum  attained,  the  reserve  output  of  the  air-pump 
being  sufficient  to  deal  with  this  amount  of  leakage. — Lond. 
Eng’ing,  March  12. 

Condenser. — T.  Pausert. — .\n  illustrated  description  of  the 
fundamental  principles  of  the  condenser  of  Maurice  Leblanc 
and  its  development  for  the  practice  by  the  Westinghouse 
Company,  with  special  reference  to  steam-turbine  practice. — 
La  Revue  Elec.,  March  15. 

Centrifugal  Pumps. — A.  Barbezat. — The  first  part  of  an 
illustrated  article  in  which  the  author  proposes  to  give  data 
for  the  calculation  of  centrifugal  pumps.  In  the  present  in¬ 
stalment  he  discusses  several  cases  of  an  apparently  paradoxi¬ 
cal  behavior  of  such  pumps. — La  Lumiere  Elec.,  March  27. 


patent  (14,867,  1908;  March  25,  1909)  of  the  British  Thomson- 
Houston  Company  for  an  improvement  in  the  manufacture  of 
graphitized-carbon  filaments.  The  process  of  making  the 
so-called  “metallized”  filament  consists  in  firing  the  base  fila¬ 
ment  to  drive  out  impurities,  flashing  the  fired  filament  in 
benzine  vapor  so  as  to  deposit  a  graphite  skin,  and  finally  firing 
the  resulting  composite  filament  to  harden  the  skin.  It  has 
been  found  that  this  last  step  causes  the  skin  to  separate  from 
the  core,  and  the  present  patent  is  for  an  intermediate  step 
between  the  first  firing  and  the  flashing,  in  order  to  roughen 
the  surface  of  the  core.  The  roughening  is  done  by  flashing 
the  filament  in  air  for  a  fraction  of  a  second.  In  the  next  step 
the  deposited  material  fills  up  the  pits  of  the  roughened  core, 
thus  preventing  relative  movement  between  the  core  and  the 
skin.  The  life  and  strength  of 'the  filament  are  considerably 
increased. — Lond.  Elec.  Eng'ing,  April  i. 

Incandescent-Lamp  Globe. — A  note  on  a  recent  British  pat¬ 
ent  of  J.  Kremenezky  (18,278,  1908;  March  25,  1909).  The 
glass  disk  of  the  carrier  is  made  appreciably  smaller  in  diam¬ 
eter  than  the  bulb  neck,  which  is  made  wide  to  admit  of  a  wide 
filament  frame.  The  covering  flames  from  the  blowpipes  of 
tile  sealing-in  machine  are  caused  to  act  on  the  neck  just  above 
tlie  disk  so  that  the  softened  glass  of  the  neck  fuses  onto  the 
disk.  This  arrangement  enables  carrier  disks  of  small  diam¬ 
eter  to  be  used,  even  when  the  diameter  of  the  filament  frame 
is  large. — Lond.  Elec.  Eng’ing,  .\pril  i. 

Photometry. — E.  W.  Weinbeer. — The  conclusion  of  his 
article  on  the  determination  of  the  mean  hemispherical  and  the 
mean  spherical  candle-power  of  lamps.  The  author  discusses 
various  graphical  methods  and  his  own  .slide-rule  for  the  .same 
purpose. — Elek.  Ans.,  March  ii. 

.Search  Lantern. — A  fully  illustrated  description  of  a  search 
lantern  for  coast  defense.  It  has  a  metallic  mirror  with  a 
diameter  of  6  ft.  6  in.  The  lantern  is  operated  electrically  from 
a  distance.  When  the  electrodes  in  use  are  burned  out,  the 
lamp  can  be  replaced  in  a  few  seconds  by  a  reserve  lamp  fitted 
with  fresh  electrodes. — Lond.  Eng’ing,  March  19. 

Generation,  Transmission  and  Distribution. 

\Vatcr-Po7vcr  in  .Sweden  and  NoruHiy. — There  are  available 
in  Sweden  al)oul  4,000,000  hp  and  in  Norway  about  5,000,000 
lip,  of  which  400,000  hp  and  500,000  hp,  respectively,  have  been 
or  arc  being  developed.  Descriptions  are  given  of  five  typi¬ 
cal  plants  in  Sweden  and  Norway,  their  hydraulic  and  electric 
equipment  and  cost  of  development  per  electrical  horse-power 
as  follows : 

Cost  per 

Turbine  hp.  Feet  head.  electric  hp. 


iocsefors  .  1,800  26  $70 

Vykfors .  4,000  27  64 

Yngeredsfors  .  8,250  60  38 

Vaniafors  .  75, 000  86  26 

Tya  .  73.000  3,290  36 


The  last  two  plants  will  be  used  for  the  fixation  of  atmospheric 
nitrogen. — Lond.  Eng’ing,  March  12  and  19. 

Transmission  of  Energy  by  Ropes. — E.  Kenyon. — An  illus¬ 
trated  paper  read  before  the  South  Wales  Institute  of  Engi¬ 
neers.  The  author  first  compares  the  advantages  of  the  con¬ 
tinuous  or  .Xmericau  rope  .system  and  the  undivided  or  English 
rope  system.  He  says  that  the  continuous  or  “.\mericau”  rope 
system — namely,  that  of  winding  one  long  rope  as  many  times 
around  the  driving  and  driven  pulleys  as  there  are  grooves  to 
fill  and  carrying  it  across  the  whole  width  of  both  by  means 
of  a  “sliding”  jockey  pulley  sustained  at  the  required  angle — 
may  possess  certain  advantages  under  special  conditions,  as, 
for  instance,  the  driving  of  paper-making  machinery  by  a  series 
of  expanding  rope  pulleys  so  arranged  as  to  permit  a  variation 
at  the  driving  line  of  about  4  in.  in  their  respective  diameters. 
However,  under  the  ordinary  conditions  governing  energy 
transmission,  the  comparative  imperfections  of  the  method  are 
so  pronounced  that  numerous  installations  have  been  trans¬ 
formed  to  multiple  ropes,  with  beneficial  results.  He  then 
takes  up  in  detail  various  mechanical  problems  of  rope  driv¬ 
ing.  As  to  cotton  versus  manila,  he  says  that  cotton,  though 
more  expensive,  is  greatly  preferable.  As  to  four-strand  ropes 
versus  three-strand  ropes,  the  latter  have  the  advantage.  The 


Traction. 

London. — J.  H.  Rider. — The  conclusion  of  his  article  on  the 
electric  system  of  the  London  County  Council  Tramways.  The 
present  instalment  contains  particulars  of  the  method  of  trans¬ 
mitting  and  transforming  the  electrical  energy.  The  substa¬ 
tions  contain  apparatus  of  various  types,  and  mention  is  made 
of  the  trouble  experienced  owing  to  the  breakdown  of  stator 
coils  of  the  induction  motor-generators  at  the  instant  of  switch¬ 
ing  onto  the  busbars.  The  breakdown  was  found  to  be  largely 
due  to  the  construction  and  winding  of  the  coils;  particulars 
are  given  of  the  type  of  coil  which  has  proved  most  satisfac¬ 
tory.  Mention  is  also  made  of  the  system  dealing  with  faults 
on  the  conductor  rails. — Lond.  Electrician,  April  2. 

Track  Brakes. — H.  M.  Sayers. — An  article  in  which  the 
author  compares  and  discusses  the  tests  recorded  in  the  brake 
reports  of  the  two  tramway  associations,  on  track-brake  blocks 
of  different  materials,  and  shows  that,  while  the  question 
needs  further  investigation  in  certain  indicated  directions, 
practical  experience  and  the  test  results  taken  together  sup¬ 
port  the  general  use  of  wooden  blocks  for  the  control  of  speed 
on  steep  gradients.  Serrated  cast-iron  blocks  are  hopeful,  and 
may  supersede  wooden  blocks,  if  they  do  as  well  on  greasy  as 
on  wet  rails.  The  removal  or  prevention  of  grease  on  rails 
is  most  important. — Lond.  Elec.  Eng’ing,  April  i. 

Overhead  Construction. — An  illustrated  article  giving  draw¬ 
ings  and  an  abstract  of  the  specifications  for  the  complete 
details  of  overhead  construction  which  have  been  adopted  by 
the  Connecticut  Company.  These  standards  are  being  applied 
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on  all  500-volt  direct-current  lines,  both  for  new  construction 
and  renewals. — Elec.  Railway  Journal,.  April  3. 

Electric  Haulage  on  Canals. — Henry. — An  illustrated  review 
of  the  different  systems  in  practical  use. — Industrie  Elec., 
March  25. 

Installations,  Systems  and  Appliances. 

Booster  System. — Stirm. — In  the  Pirani  booster  system,  the 
battery  is  brought  into  action  by  changes  of  the  current  even 
when  the  voltage  changes  only  slightly.  The  author  has  modi¬ 
fied  the  Pirani  system  by  inserting  iron  resistors  in  hydrogen- 
filled  tubes  (like  the  ballast  resistor  of  the  Nernst  lamp)  in 
various  branches  of  the  circuit.  The  arrangement  is  shown 
in  Fig.  3,  where  g  is  the  Pirani  exciter  of  the  booster  li  driven 
by  the  motor  i.  The  excitation  windings  a  and  b  act  in  oppo¬ 
site  directions.  For  mean  values  of  the  load  they  just  counter¬ 
balance  each  other,  so  that  there  is  no  excitation,  and  the  volt¬ 
age  at  the  terminals  of  the  booster  h  is  zero.  If  the  load  in  the 
network  increases  beyond  the  average,  the  action  of  a  is 
stronger  than  that  of  b,  and  a  voltage  is  produced  at  the  termi¬ 
nals  of  h  in  a  direction  to  discharge  the  battery.  If  the  load 
in  the  network  decreases  below  the  average,  the  action  of  b 
is  stronger  than  that  of  a,  and  the  voltage  at  the  terminals  of  h 
is  in  a  direction  to  charge  the  battery.  If  an  iron  resistor  d 
is  inserted  in  series  with  a  and  in  shunt  with  s,  the  additional 
discharge  voltage  is  limited.  On  the  other  hand,  an  iron  re¬ 


sistor  c  in  series  with  b  limits  the  charge  voltage.  If  both  d 
and  e  are  inserted  simultaneously,  both  the  charge  voltage  and 
the  discharge  voltage  are  limited,  but  in  a  different  degree.  If 
the  intention  is  to  reduce  the  additional  voltage  uniformly, 
after  it  has  manifested  itself  strongly  for  a  short  time,  an  iron 
resistor  f  is  inserted  in  the  excitation  circuit  of  h. — Elek.  Zeit., 
April  I. 

Storage  Batteries  for  Three-Phase  Systems. — A.  Loewit. — 
The  author  compares  the  cost  of  operation  in  a  steam-driven 
electric  lighting  plant  for  some  1600  arc  lamps  with  a  pure 
three-phase  system  and  with  a  three-phase  system  provided 
with  storage  batteries.  In  spite  of  the  higher  first  cost  and  of 
the  losses  in  converter  and  battery,  the  latter  system  is  found  to 
be  the  cheaper  one. — Elek.  u.  Masch.  (Vienna),  March  7. 

Hungary. — W.  Maurer. — The  author  gives  a  list  of  56  new 
central  stations  which  have  been  opened  in  Hungary  since 
January,  1906.  The  date  of  opening,  the  system  used  and  the 
date  of  equipment  are  also  given. — Elek.  u.  Masch.  (Vienna), 
March  7. 

Heating  of  Resistors. — C.  Richter. — A  mathematical  paper 
giving  a  method  of  calculating  the  final  temperature  which  a 
resistor  assumes  when  it  is  subjected  to  a  varying  load  of  a 
given  load-time  curve. — Elek.  u.  Masch.  (Vienna),  March  21. 

Rheostats. — An  illustrated  description  of  woven-wire  rheo¬ 
stats,  for  special  use  in  theaters  and  cinematograph  exhibitions. 
— Lond.  Electrician,  April  2. 


Wires,  Wiring  and  Conduits. 

Wiring. — An  article  pointing  out  that  the  electric  central 
stations  of  England  are  at  present  in  a  rather  unfavorable  con¬ 
dition.  The  advance  of  the  metallic-filament  lamp  has  reduced 
the  amount  of  energy  for  lighting  and  the  rate  of  new  con¬ 
nections  has  not  yet  increased  to  the  extent  hoped  for,  chiefly 
for  the  reason  that  there  is  still  the  same  lump  sum  to  be 
paid  for  wiring.  It  is  thought  that  conditions  will  even  grow 
w'orse,  because  the  gas  people  are  not  standing  still  and  the 
metallic-filament  lamp  will  also  be  improved.  Two  remedies 
are  discussed.  The  first  is  that  the  central  stations  “must  be 
put  on  a  proper  commercial  basis,  and  probably  this  will  be 
brought  about  by  necessity.  Unbusinesslike  councillors  and 
sleepy  directors  will  be  forced  to  see  that  the  primary  object 
of  their  undertakings  is  to  obtain  business,  not  to  reduce  works 
costs.  The  engineer  must  give  precedence  to  the  salesman  and 
up-to-date,  methods  must  be  employed.”  The  rational  method 
of  charging  for  electricity  should  be  worked  out  by  commer¬ 
cial  men.  The  proper  solution  of  the  wiring  problem  would 
be  the  second  remedy.  At  present  wood-casing  and  steel- 
barrel  are  the  two  chief  systems  used  in  England.  It  is 
thought  that  the  Continental  system. known  as  “surface  flexi- 
bles”  will  receive  a  certain  amount  of  adoption.  Another 
recent  system  is  Kalkos,  which  is  a  system  of  draw-through 
conduits.  The  conduits  or  fittings  are  made  of  tinned  brass, 
and  the  system  is  the  slip-joint  one,  but  perfect  continuity 
is  obtained  by  soldering  the  joints  at  the  fittings  and 
sockets.  The  ideal  system  remains  still  to  be  invented — a 
flexible  system  of  wire  and  casing  combined,  inexpensive, 
reliable  and  durable. — Lond.  Electrician,  April  2. 

Electrophysics  and  Magnetism. 

Effective  Resistance  and  Inductance  of  a  Concentric  Main. — 
A.  Russell. — A  highly  mathematical  paper  on  the  effective 
resistance  and  inductance  of  a  concentric  main  for  varying 
frequencies  and  methods  of  computing  Kelvin’s  “ber  and  bei” 
and  allied  functions.  The  author  first  gives  the  general  solu¬ 
tion  of  the  problem  and  then  simplifies  the  results  for  particu¬ 
lar  cases,  giving  also  a  numerical  example. — Phil.  Mag.,  April. 

Thunderstorm  Electricity. — G.  C.  Simpson  and  C.  T.  R. 
Wilson. — Two  papers  on  the  theory  of  thunderstorm  elec¬ 
tricity.  Wilson  has  put  forward  a  theory  to  account  for  the 
electrical  phenomenon  connected  with  thunderstorms  based  on 
his  well-known  experiments  on  the  condensation  of  water 
vapor  from  supersaturated  air  upon  negative  ions.  Simpson 
raises  some  objections  against  this  theory  and  claims  that  it  is 
not  sufficient  to  explain  all  of  the  facts.  Wilson  replies  that 
he  has  never  regarded  condensation  on  the  ions  as  in  itself  a 
sufficient  cause  for  the  strong  electrical  fields  of  thunder¬ 
storms.  If,  however,  there  be  assumed  the  occurrence  of 
supersaturation  in  the  atmosphere,  condensation  on  the  nega¬ 
tive  ions  is  likely  to  be  of  importance  in  connection  with  the 
production  of  precipitation,  and  as  tending  to  cause  a  prepon¬ 
derance  of  negatively  charged  rain  to  be  carried  down  to 
earth. — Phil.  Mag.,  April. 

Radiology. — P.  Lenard. — A  “radiological  institute”  will  be 
opened  at  the  University  of  Heidelberg.  It  will  be  devoted  to 
scientific  researches  on  Roentgen  rays,  Becquerel  rays,  ultra- 
red  and  ultraviolet  radiation,  radioactivity,  phosphorescence, 
photo-electricity,  etc.  Practical  applications,  especially  in 
medicine,  will  also  be  considered.  The  radiological  institute 
will  be  under  the  same  director  as  the  physical  institute  of  the 
university.  The  equipment  of  the  institute  with  apparatus,  etc., 
will  be  entirely  up  to  date.  Besides  the  regular  members  and 
assistants,  others  will  be  permitted  to  participate  in  the  work  of 
the  institute,  which  is  to  be  carried  out  according  to  a  sys¬ 
tematic  plan. — Phys.  Zeit.,  March  15. 

Units,  Measurements  and  Instruments. 

Laboratory  Switchboard. — A  description  of  a  small  switch- 
Ixiard  in  a  private  laboratory.  The  general  arrangement  of 
the  connections  is  shown  in  Figs.  4  and  5,  one  of  the  terminals 
C  of  the  battery  B  being  connected  through  an  ammeter  A 
to  one  of  the  two  main  terminals  T,  while  the  other  is  con¬ 
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nected  through  one  of  the  contacts  t  of  a  two-way  switch  E 
to  the  resistance  coils  of  a  rheostat  R.  The  voltmeter  V  in 
position,  Fig.  4,  measures  the  voltage  at  the  terminals  of  the 
battery,  while  in  position  Fig.  5  it  measures  the  voltage  at  T 
for-  a  given  battery  grouping,  which  can  be  varied  at  will  by 
the  rheostat.  By  altering  the  position  of  the  switch  E,  the 
voltage  at  the  battery  terminals  can  be  tested  as  often  as 
desired  without  interrupting  the  supply  at  T.  The  battery  is 
connected  to  a  mercury-distribution  board  of  the  usual  type, 
shown  at  B,  Fig.  6,  the  connections,  of  stiff  copper  wire,  being 
designed  so  as  to  allow  of  rapid  disconnection  or  connection 


FIGS.  4  AND  5. — DIAGRAM  OF  CONNECTIONS. 


of  the  cells  with  the  board,  without  interrupting  the  supply 
and  without  the  risk  of  short-circuit.  The  mercury-switch 
panel  is  placed  under  a  hinged  glass  cover,  thereby  providing 
an  effective  protection  from  dust,  so  that,  even  after  two  years’ 
working,  the  surface  of  the  mercury,  although  tarnished,  is 
free  from  scum.  Fig.  6  shows  eight  cells  connected  in  two 
parallel  groups  of  four  in  series.  The  testing  of  each  cell 
singly  is  rapidly  performed  by  connecting  all  of  the  mercury 
cups  on  one  side,  and  shifting  one  connecting  piece  from  cup 
to  cup  on  the  other  side,  the  voltage  being  taken  in  each  posi¬ 
tion.  The  ammeter  A  and  the  voltmeter  B  are  both  of  the 
movable-coil  type  and  both  have  two  ranges,  the  former  from 
o  to  I  amp  and  from  o  to  5  amp;  the  latter  from  o  to  18  volts 
and  from  o  to  3  volts.  The  connections  are  shown  at  A  and  V, 
respectively,  m  m  being  the  moving  coils.  The  ammeter  can 
be  readily  switched  on  either  range  by  a  two-way  switch  C, 
the  instrument  being  therefore  always  in  circuit.  A  three-way 
switch  D,  which  is  used  for  the  voltmeter,  is  arranged  so  that 
a  spring  keeps  it  on  the  first  contact,  which  corresponds  to  the 
open-circuit  position,  and  brings  it  back  on  that  contact  as 
soon  as  it  is  let  go.  The  next  contact  is  the  18-volt  range 
contact ;  the  last,  the  3-volt  range  contact,  so  that  it  is  impos- 
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FIG.  6. — DIAGRAM  OF  CONNECTIONS. 


sible  to  switch  the  whole  battery  to  the  3-volt  range  by  acci¬ 
dent  and  so  bend  the  pointer.  It  is  also  impossible  to  leave 
the  voltmeter  in  circuit  by  neglect.  Further  protection  is  given 
by  two  fuses  F,  one  on  the  circuit  of  each  instrument.  A 
spring-release,  single-pole  switch  5  closes  the  circuit. — Lond 
Elec.  Eng'ing,  April  1. 

Five-Hundred-Thousand-Volt  Testing  Plant. — F.  W.  C. 
Brecht. — An  illustrated  description  of  a  500,000-volt  plant  for 
testing  apparatus  for  wireless  telegraphy  and  for  ozonizing,  with 
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special  reference  to  the  methods  of  wiring  and  the  insulators 
employed. — Elek.  Am.,  March  11  and  18. 

Telegraphy,  Telephony  and  Signals. 

Seeing  into  the  Distance. — A.  Knothe. — An  illustrated  de¬ 
scription  of  a  method  of  seeing  into  the  distance  based  on  the 
change  of  resistance  of  selenium  by  illumination.  The  trans¬ 
mitter  is  shown  at  the  left  and  the  receiver  at  the  right  of 
Fig.  7.  C  is  a  camera,  the  picture  in  which  is  to  be  trans¬ 
mitted.  B  are  series  of  batteries;  the  ends  of  the  two  wires 


FIG.  7. — DIAGRAM  OF  Al’FARATUS. 

from  each  battery  are  bridged  by  a  piece  of  selenium  5".  The 
circuit  is  open  in  the  dark,  but  is  closed  when  5  is  lighted. 
When  it  is  closed  the  induction  coil  J  is  set  in  operation  and 
electricity  is  transmitted  over  the  line  to  the  receiving  station. 
At  the  other  end  a  discharge  is  produced  in  a  Roentgen  tube 
and  this  is  observed  on  the  screen  F  as  the  point  of  light.  The 
different  negative  wires  in  the  receiving  station  are  arranged 
as  shown  in  the  illustration  and  form  the  cathode  K  of  the 
Roentgen  tube.  R  is  a  reflector.  To  each  piece  of  selenium  5 
at  the  transmitting  station  there  corresponds,  therefore,  one 
single  point  on  the  screen  F  at  the  receiving  station,  and  this 
point  is  more  or  less  lighted  in  accordance  with  the  illumination 
of  the  corresponding  selenium  piece  5.  The  picture  in  the 
camera  C  is  therefore  reproduced  on  the  screen  F;  the  whole 
picture  being  made  up  of  a  great  many  points.  Each  of  these 
points  needs  one  selenium  cell,  one  battery,  one  inductance 
coil  and  one  transmitting  line.  To  get  a  fairly  satisfactory 
picture  the  arrangement  will,  therefore,  be  exceedingly  com¬ 
plicated  and  expensive.  It  is  evident  that  the  author  has  not 
tried  it  in  practice. — Elek.  Am.,  March  25. 

Directed  Wireless  Telegraphy. — F.  Kiebitz. — An  illustrated 
report  on  a  series  of  experiments  made  with  wireless  telegraphy 
in  a  certain  direction  at  the  German  Government’s  telegraph 
experiment  station. — Verh.  Deutsche  Phys.  Ges.,  10,  No.  23, 
1908;  translated  in  abstract,  with  illustrations,  in  Lond.  Elec¬ 
trician,  April  2. 

Miscellaneous. 

Show-Rooms. — An  article  entitled  “The  Innocent  Abroad  in 
Some  Electricity  Supply  Showrooms.”  The  establishment  of 
showrooms  by  English  electric  central  stations,  where  various 
electrical  apparatus  can  be  inspected  and  where  the  prospective 
consumer  can  obtain  information  regarding  the  use  of  elec¬ 
tricity  for  all  purposes,  is  doubtless  a  step  in  the  right  direc¬ 
tion.  However,  the  results  arising  from  these  exhibits  have 
not  always  been  successful.  The  present  article  is  written  by 
a  “would-be-consumer”  who  lately  visited  these  showrooms  in 
quest  of  information,  but  concealed  his  engineering  identity. 
He  has  endeavored  to  discover  whether  these  places  do  ade¬ 
quately  supply  proper  information,  and  the  result  is  not 
altogether  encouraging.  The  writer  complains  of  “cautious 
salesmen,  lukewarm  arguments”  and  varied  experiences. — Lond. 
Electrician,  April  2. 

Darwin. — The  whole  issue  is  devoted  to  the  memory  of 
Charles  Robert  Darwin.  There  are  papers  by  H.  F.  Osborn  on 
the  life  and  works  of  Darwin ;  by  C.  F.  Cox  on  the  individuality 
of  Darwin ;  by  J.  J.  Stevenson  on  Darwin  and  geology ;  by 
H.  C.  Bumpus  on  Darwin  and  zoology ;  by  T.  H.  Morgan  “For 
Darwin”;  by  W.  M.  Wheeler  on  predarwinian  and  postdarwin- 
ian  biology;  by  R.  M.  Wenley  on  the  halo  of  a  hundred  years; 
by  A.  R.  Wallace  on  the  origin  of  the  theory  of  natural  selec¬ 
tion;  and  by  Sir  Joseph  Hooker  on  the  first  presentation  of 
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the  theory  of  natural  selection.  The  issue  contains  a  large 
number  of  excellent  portraits. — Pop.  Science  Monthly,  April. 

McGill  University. — J.  Dalemont. — An  illustrated  account  of 
the  methods  of  teaching  engineering  subjects  at  McGill  Uni¬ 
versity  in  Montreal. — La  Lumiere  Elec.,  March  20. 


BOOK  REVIEWS. 

Widerstanus-Bestimmungen.  By  Fritz  Hoppe.  Leipzig: 

Johann  Ambrosius  Barth,  too  pages,  120  illustrations. 

Price,  4  marks. 

The  author  of  this  volume  has  collected  the  various  methods 
of  measuring  electrical  resistance  in  actual  practice  and  has  pre¬ 
sented  their  principles  and  mode  of  operation  in  a  manner 
adapted  to  the  needs  of  the  student  of  electrical  engineering. 
The  work  covers  the  measurement  of  resistance  in  electrical 
machines  and  apparatus,  the  measurement  of  insulation  resist¬ 
ance  and  also  the  determination  of  temperatures  by  means  of  re¬ 
sistance  measurements.  There  is  also  a  brief  chapter  on  the 
localization  of  faults  in  cable  conductors  by  electrical  resistance 
measurements.  The  work  is  elementary  in  character,  but  clear 
and  easily  understood. 


Who  Makes  What.  A  Book  of  Reference  for  Buyers.  New 
York:  Daniel  T.  Mallett.  368  pages.  Price,  $1. 

This  is  a  directory  of  the  hardware  trade  issued  from  the 
office  of  the  Hardware  Dealers’  Magazine.  The  matter  is 
divided  into  five  sections,  as  follows :  Hardware  wholesalers 
and  jobbers,  classified  by  States  and  towns,  with  some  informa¬ 
tion  as  to  the  business  history  and  specialties  of  each  firm ; 
directory  of  manufacturers ;  directory  of  products ;  directory 
of  important  foreign  hardware  firms;  directory  of  New  York 
City  hardware  export  houses.  The  directory  of  foreign  firms 
is  in  the  form  of  letters  from  U.  S.  consular  officers  in  reply 
to  an  inquiry  on  the  subject.  The  work  should  be  very  useful 
to  all  who  have  occasion  to  make  considerable  purchases  of 
hardware,  this  term  including  a  great  range  of  staple  manu¬ 
factures  in  the  metals. 


Les  Regents  Progres  du  Syst^me  Metrique.  By  Ch.  Ed. 
Guillaume.  Paris :  Gauthier-Villars.  94  pages. 

This  very  interesting  report  on  recent  progress  of  the  metric 
system  contains  some  very  important  matter  of  international 


interest.  Meter  bars  rechecked  by  comparison  are  reported  as 
showing  deviations  of  the  order  of  i  part  in  10,000,000.  Kilo¬ 
gramme  masses  rechecked  by  comparison  are  reported  as  show¬ 
ing  deviations  of  the  order  of  i  part  in  100,000,000.  The  wave¬ 
length  of  the  red  line  in  the  cadmium  spectrum  has  been  found 
to  be  0.643847  micron  by  two  sets  of  observers  within  about 
I  part  in  10,000,000. 

The  laws  in  force  in  the  different  civilized  countries  on  the 
subject  of  the  metric  system  are  enumerated  and  compared.  In 
Europe,  England  and  Russia  are  the  only  two  countries  in 
which  the  metric  system  has  not  yet  been  rendered  compulsory 
by  law,  and  in  Russia  it  is  compulsory  in  Finland,  and  is  much 
used  in  all  parts.  The  volume  contains  a  number  of  tables  and 
formulas  useful  to  the  physicist  and  to  the  technologist. 


Les  Merveilles  de  L’Electrochemie.  By  Emile  Guarini.  Paris: 
Dunod  &  E.  Pinat.  168  pages,  99  illustrations.  Price,  5 
francs. 

In  the  introduction  the  author  calls  attention  to  the  wonder¬ 
ful  water-power  of  his  country,  Peru,  so  that  it  is  presumed 
that  this  book  represents  an  attempt  to  acquaint  the  Peruvians 
with  the  possibilities  of  electrochemistry  as  a  factor  in  the  de¬ 
velopment  of  this  power.  Indeed,  no  other  excuse  can  be 
found  for  such  a  publication.  In  the  brief  space  of  these  150 
pages  the  author  attempts  to  give  a  complete  treatise  on  the 
theory  and  practice  of  the  subject,  or  at  least  to  give  con¬ 
siderable  theory  as  to  the  electrolytic  cell  and  the  effect  of 
heat,  combined  with  the  practical  side  as  in  the  manufacture 
of  steel  and  refining  of  metals.  The  attention  given  to  each 
subject  is  no  measure  of  its  importance  in  the  practical  world. 
For  instance,  in  the  metallurgy  of  iron  there  are  24  cuts  of 
the  Stessano  and  Harmet  furnaces  and  one  induction  and  one 
Heroult  furnace.  A  whole  chapter  is  devoted  to  the  artificial 
production  of  the  diamond  and  the  Hall  aluminum  process  is 
but  mentioned,  not  described.  Even  the  matter  compiled  from 
other  sources  is  carelessly  done,  our  own  Tucker  being  dis¬ 
guised  as  Trucker  and  our  Bancroft  as  Bancroft.  It  is  hardly 
a  book  that  will  appeal  to  the  electrochemist  as  a  work  of 
reference,  even  if  for  no  other  reason  than  that  the  thousand 
and  one  facts  it  contains  are  hidden  away  without  an  index, 
and  the  classification  is  so  poorly  done  that  the  table  of  con¬ 
tents  is  useless.  The  print  and  cuts  are  very  much  blurred 
from  the  very  poor  quality  of  paper  used  in  the  make-up  of  the 
hook. 


NEW  APPARATUS  AND  APPLIANCES 


Electrical  Laboratory  Equipment  of  the  City 
of  Philadelphia. 

The  electrical  department  of  every  large  city  has  occasion  to 
purchase  and  pass  on  a  great  quantity  'and  large  variety  of  elec¬ 
trical  materials,  which  makes  it  important  that  it  be  provided 
with  well-equipped  laboratories  for  measuring  and  testing  such 
materials.  The  city  of  Philadelphia  is  in  advance  of  most  of  the 
other  cities  of  this  country  in  this  respect,  having  recently  pro¬ 
vided  an  excellently  equipped  laboratory  for  this  purpose. 

A  little  consideration  of  the  electrical  interests  of  any  large 
city  emphasizes  the  importance  of  such  a  laboratory.  In  Phila¬ 
delphia  the  lighting  problem  of  the  City  Hall  alone  is  a  very 
large  one.  The  exterior  of  this  impressive  building  is  well  and* 
tastefully  lighted  by  clusters  of  incandescent  lamps,  shielded  by 
opaque  globes,  which  are  mounted  on  decorated  bronze  pillars. 
The  soo-ft.  tower  is  encircled  at  its  top  by  a  rim  of  powerful 
arc  lights  that  may  be  seen  at  a  distance  of  20  miles,  while  at 
a  slightly  lower  elevation  is  placed  an  enormous  clock  which  is 
lighted  so  well  by  banks  of  small  lamps  that  the  time  may  be 
road  at  night  some  two  or  three  miles  away.  In  addition  to  this 


the  Electrical  Bureau  has  charge  of  the  entire  street  lighting  of 
the  city,  which  extends  east  and  west  about  eight  miles  and 
north  and  south  12  miles. 

The  extensive  fire-alarm  and  police  telegraph  and  telephone 
system  is  also  under  the  charge  of  this  bureau.  The  central 
station  of  this  system  is  in  the  City  Hall,  where  are  centered 
some  1800  wires,  by  means  of  which  the  police  and  fire  de¬ 
partments  are  in  communication  with  all  parts  of  the  city. 

The  effective  lighting  of  the  City  Hall,  as  well  as  the  excel¬ 
lent  condition  of  all  of  the  electrical  work,  is  due  to  the  energy 
and  progressiveness  of  the  chief  of  the  Electrical  Bureau,  Mr. 
James  F.  McLaughlin,  and  to  him  also  is  due  the  equipment  of 
the  electrical  laboratory.  The  instruments  of  this  laboratory 
may  be  classified  as  follows : 

Photometric  Apparatus. 

This  apparatus  consists  of  a  three-meter  photometer  with  a 
complete  equipment  of  accessory  apparatus  for  measuring  the 
candle-power  of  incandescent  lamps.  The  three-meter  photom¬ 
eter  is  provided  with  a  direct-reading  scale  and  with  a  Lummer- 
Brodhun  photometer  screen.  It  is  also  equipped  with  a  uni¬ 
versal  rotator  which  makes  it  possible  to  measure  the  candle- 
power  of  incandescent  lamps  when  rotating  in  any  plane  with 
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reference  to  the  line  of  sight.  With  this  apparatus  distribution 
curves  can  also  be  readily  determined  for  any  style  of  lamp. 
Ammeter  and  Voltmeter  Standardisation  Apparatus. 

This  equipment  comprises  a  complete  installation  for  the  ac¬ 
curate  •measurement  of  direct-current  e.m.fs.  from  a  very  small 
fraction  of  a  volt  up  to  1500  volts  and  for  the  measurement  of 
currents  from  a  milliampere  to  300  amp.  In  Fig.  i  the  instru¬ 
ments  are  shown  ready  for  a  test.  They  are  a  potentiometer 
(which  measures  e.m.fs.  from  the  lowest  up  to  15  volts),  a  volt 
Ik)x  or  multiplier  for  e.xtending  the  range  up  to  1500  volts,  a 
set  of  standard  low  resistances  for  measuring  current,  a  Weston 
standard  cell  and  a  wall  D’Arsonval  galvanometer. 

Laboratory  Cable-Testing  Apparatus. 

This  equipment  is  shown  in  Fig.  2  and  contains  all  of  the 
necessary  instruments  for  measuring  the  capacity,  insulation 
and  conductor  resistance  of  cables.  Capacity  is  measured  by 
the  ballistic-throw  method  and  insulation  by  the  direct-de¬ 
flection  method,  as  is  customary  in  the  laboratories  of  cable¬ 
manufacturing  plants.  The  instruments  are  a  high-sensibility 
galvanometer,  a  lamp  and  scale,  standard  i/io  megohm,  stand¬ 
ard  1/3  microfarad  condenser,  .Ayrton  shunt,  Kempe  key,  bat¬ 
tery  and  galvanometer  reversing  switches,  short-circuit  key  and 
other  keys  and  switches  for  interchanging  connections.  The 
particular  form  of  galvanometer  used  has  been  found  very 


FIG.  T. — ^I.ABORATORY  CABLE-TESTING  APPARATUS. 

satisfactory  for  this  class  of  work  on  account  of  its  quickness 
of  action  and  accessibility  of  its  parts  combined  with  its  high 
sensibility.  The  lamp-stand  and  scale  is  i  m  long  and  is  of  the 
type  in  which  the  .scale  is  read  by  reflection  from  a  mirror. 
This  type  is  much  more  satisfactory  than  that  requiring  the  light 
to  come  through  a  translucent  scale,  as  the  spot  is  equally  visi¬ 
ble  whether  the  observer  he  directly  behind  it  or  not.  It  will 
be  noted  from  the  illustration  that  the  grouping  and  arranging 
of  the  in.strumcnts  provi<le  the  l>est  possible  insulation  and,  at 
the  same  time,  connections  that  are  perfectly  obvious.  The  in¬ 
struments  are  all  mounted  on  a  polished  hard-rubber  plate. 
The  binding  posts  and  many  of  the  parts  of  the  instruments  are 
mounted  on  petticoat-insulated  pillars.  Connections  between 
the  instruments  are  made  by  means  of  heavy  nickel-plated  wires, 
stiff  enough  to  hold  their  shape  and  to  be  run  in  the  air,  which 
insures  perfect  insulation. 

The  arrangement  of  switches,  etc.,  is  one  w’hich  has  been 
found  most  satisfactory  from  the  operator’s  standpoint.  To 
interchange  connections  from  capacity  to  insulation  tests,  it  is 
only  necessary  to  throw  a  few  double-throw  switches. 

To  the  right  of  the  insulation-  and  capacity-testing  set  is  a 
five-dial  Wheatstone  bridge  for  resistance  measurements  from 
a  small  fraction  of  an  ohm  to  a  few  megohms.  The  dial  con¬ 
struction  of  this  bridge  makes  it  exceedingly  convenient  to  use 
without  any  sacrifice  of  accuracy  due  to  poor  contacts.  The 


galvanometer,  lamp  and  scale  and  .Ayrton  shunt  of  the  insula¬ 
tion-  and  capacity-testing  set  are  so  arranged  that  they  may  be 
used  with  the  Wheatstone  bridge. 

Portable  Cable-Testing  Apparatus. 

The  above-described  insulation-testing  set  can  be  used  only 
for  testing  cables  which  can  be  either  brought  into  the  labora¬ 
tory  or  connected  to  it  by  means  of  other  wires.  There  are 
frequently  occasions  to  make  tests  on  cables  where  this  is  not 
possible,  and  therefore  an  equipment  of  portable  testing  appa- 


FIG.  2. — PORTABLE  CABLE-TESTING  APPARATUS. 

ratus  is  also  provided.  The  instruments  are  shown  in  Fig.  3 
Beginning  from  the  left  to  the  right,  these  are  (i)  a  dial  dec¬ 
ade  portable  testing  set  for  mea.su ring  conductor  resistance  and 
locating  faults  by  means  of  the  Murray  and  Varley  loop  tests. 
(2)  A  fault-finder  for  making  the  same  measurements.  This 
instrument  is  particularly  adapted  for  measuring  faults  in 
cables  where  wires  are  in  pairs,  as  in  telephone  cables,  and  is 
so  simply  arranged  that  linemen  without  technical  education 
can  readily  learn  to  do  excellent  work  with  it.  It  is  also  an 
excellent  instrument  for  locating  opens.  (3)  .A  portable  tele¬ 
scope  galvanometer — an  instrument  with  which  insulation  resis¬ 
tance  may  be  tested  up  to  200  megohms.  For  its  range  of 
measurement  it  is  a  remarkably  light  and  convenient  piece  of 
apparatus.  (4)  .A  bridge  for  locating  faults  in  power  cables  and 
other  cables  of  large  cross-section,  and  it  will  be  noted  from  the 
illustration  that  it  is  provided  with  large  extension  cables  and 
large  clamps,  by  means  of  which  errors  due  to  connecting  leads 
and  imperfect  contacts  are  eliminated.  On  account  of  the  large 
cross-section  in  the  class  of  cables  for  which  this  bridge  is  in¬ 
tended,  it  is  very  important  to  avoid  these  errors.  (5)  A  high- 
sensibility  galvanometer,  mounted  on  a  tripod  for  street  use. 
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FIG.  3. —  APP.\RArUS  FOR  l.NSULATION  ,\NI)  t  A  I’ ACHY  TESTS. 

In  combination  with  the  100,000  ohm  box,  Ayrton  shunt  and 
standard  condenser,  which  are  shown  in  the  carrying  case  in  the 
back  of  Fig.  3,  this  instrument  is  used  for  insulation  and  capac¬ 
ity  tests.  The  galvanometer  is  provided  with  a  special  device 
to  minimize  the  influence  of  vibrations,  which  is  so  successful 
that  it  is  practicable  to  use  the  instrument  even  in  places  where 
the  ground  is  in  continual  vibration,  due  to  heavy  traffic,  etc. 

All  of  the  instrumental  equipment  of  the  laboratory  was  sup¬ 
plied  by  the  Leeds  &  Xorthrup  Company,  of  Philadelphia. 
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General  Electric  Exhibit  at  Alaska- Yukon 
Pacific  Exposition. 


in  the  discharge  pipe  of  the  fan.  This  same  controller  admits 
water  pressure  to  a  diaphragm  or  piston  valve  which  controls 
the  admission  of  steam  to  the  engine  and  slows  down  the  en¬ 
gine  driving  the  fan  at  the  same  time  that  the  fan  outlet  is 


The  General  Electric  Company’s  exhibit  at  the  Alaska-Yukon- 
Pacific  Exposition  will  cover  a  floor  space  of  1400  sq.  ft.  in 
Machinery  Hall  and  will  consist  mainly  of  various  supplies, 
together  with  some  larger  apparatus  of  particular  interest  to  that 
section  of  the  country,  such  as  mine  locomotives,  mine 
hoist  equipment,  electric  air  drills,  etc.  The  small- 
material  exhibit  will  include  a  display  of  domestic  ap¬ 
plications  of  small  motors,  arc  and  incandescent-lighting 
apparatus  and  supplies,  heating  devices,  oil  switches.  j 

circuit-breakers,  rectifiers  and  other  devices  of  general  - ^ 

interest.  The  booth  will  be  given  an  artistic  Dutch 
treatment  throughout  and  will,  in  addition  tty  open  floor  -s 
space  for  the  heavier  materials,  consist  of  two  rooms.  'S| 
One  of  these  rooms  will  be  used  for  the  complete  dis¬ 
play  and  demonstration  purposes*of  cooking  and  heating  devices, 
and  the  other  as  a  room  for  the  reception  of  daily  visitors. 
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Paterson  (N.  J.)  Street  Illumination 


FIG.  I. — PLAN  OF  AUTOMATIC  DRAFT  CONTROL. 


Following  the  lead  of  Newark,  N.  J.,  Paterson  business  men 
recently  formed  an  association  for  the  purpose  of  stimulating 
trade,  and  one  of  the  means  adopted  to  this  end  was  the  special 
lighting  of  Main  Street.  Flaming-arc  lamps  were  selected  for 
this  purpose,  but  owing  to  the  numerous  overhead  wires,  in¬ 
cluding  trolley  wires,  and  the  fact  that  the  authorities  would 
allow  no  more  poles  to  be  put  up.  it  was  necessary  to  mount 
the  lamps  and  outriggers  on  the  buildings.  Owing  to  the 
different  heights,  and  different  architectural  features  of  the 


throttled.  By  controlling  the  speed  of  the  fan  a  considerable 
economy  in  steam  for  driving  is  effected.  The  chimney-flue 
damper  is  arranged  to  close  a  trifle  earlier  than  the  fan  dampers 
so  as  to  avoid  the  possibility  of  any  gas .  being  forced  out 
through  the  fire-doors  by  the  operation  of  the  blast  fan. 

The  arrangement  by  which  the  air  is  carried  from  the  blast 
fan  through  a  brick  conduit  under  the  bridge  walls  to  the 
separate  furnace  is  apparent  from  the  illustration.  Each  out¬ 
let  is  supplied  with  an  independent  hand-operated  damper,  the 
purpose  of  which  is  to  make  up  for  any  differences  in  resist¬ 
ance  of  flues  and  air-passages  between  the  different  boilers. 
For  instance,  the  draft  induced  by  the  chimney  in  the  uptake 
of  the  nearest  boiler  might  be  0.3  in.  and  in  the  one  farthest 
away  only  o.i  in.  In  the  same  w'ay  the  pressure  from  the  fan 
might  vary  from  boiler  to  boiler,  but  all  of  these  differences 
can  be  adjusted  by  the  independent  dampers  in  the  ash-pits. 


PATERSON  STREET  ILLUMINATION. 


buildings,  it  was  impossible  to  get  uniform  height  and  distance 
in  placing  the  lamps.  Nevertheless,  the  effect  is  highly  satis¬ 
factory  from  every  standpoint.  Fox  Bros.  &  Company,  New 
York,  supplied  the  entire  installation,  doing  all  the  wiring  and 
other  work,  and  furnished  the  “Polar”  20-hour,  3000-cp,  flam- 
mg-arc  lamps  employed. 


Automatic  Draft  Control  for  Steam  Boilers 


The  accompanying  illustrations  show  an  equipment  for  auto¬ 
matically  controlling  the  draft  of  a  boiler  furnace  installed  by 
the  Green  Fuel  Economizer  Company,  Matteawan,  N.  Y.,  for  the 
.\tlantic  City  Sewerage  Company.  The  equipment  supplies  and 
regulates  the  draft  for  400  hp  of  boilers,  the  fuel  for  which  is 
No.  2  buckwheat  coal.  Referring  to  Fig.  2,  the  controller,  lo¬ 
cated  near  the  forced-draft  fan,  admits  water  pressure  to  a  line  which  also  provide  for  working  any  one  boiler  more  rapidly 
of  y2-m.  pipe  running  to  an  actuator  which  operates  a  damper  than  the  others,  as  desired.  It  is  said  that  the  equipment  is 

in  the  chimney  flue.  A  second  controller  admits  water  pressure  capable  of  holding  the  steam  pressure  constant  within  2  lb. 

to  a  actuator  or  damper  motor  which  operates  louvre  dampers  per  square  inch. 


FIG.  2. — ENGINE  AND  DRAFT  FAN, 
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Transformer  for  Moving-Picture  Arc  Lamps. 

The  problem  of  supplying  low-voltage  alternating  current  to 
moving-picture  arc  lamps  from  commercial  supply  circuits  has 
several  solutions,  such  as  in  the  use  of  a  rheostat  or  a  choke 
coil  in  series  with  the  arc,  a  compensator  or  auto-transformer 
connected  across  the  line  with  low-voltage  taps,  or  a  trans¬ 
former  with  a  low-voltage  secondary.  It  is  well  known  that 
there  is  a  largie  waste  of  energy  in  a  series  rheostat,  depending, 
of  course,  upon  the  voltage  of  the  supply  circuit.  Many  light¬ 
ing  companies  require  the  use  of  220  volts  for  moving-picturt 
work  in  order  to  avoid  heavily  loading  one  side  of  a  three- 
wire  system.  This  increases  the  losses  considerabl}’^  in  circuits 
where  a  resistance  or  a  reactive  device  is  used  for  reducing  the 
voltage. 

Reducing  voltage  by  the  use  of  a  choke  coil  or  an  auto¬ 
transformer  introduces  reactance  into  the  circuit,  resulting  in 
a  large  current  at  low  power  factor  being  taken  from  the  sys¬ 
tem,  thereby  affecting  the  voltage  of  the  lighting  circuit. 

In  order  to  meet  the  demand  for  a  device  that  would  be  free 
from  the  above-noted  and  other  objectionable  features,  the 
General  Electric  Company  has  recently  placed  on  the  market  a 
special  transformer  for  moving-picture  work.  This  transfonn- 


claimed  to  overcome  this  danger  entirely.  This  valve,  the  opera¬ 
tion  of  which  will  be  appreciated  from  the  accompanying  illus¬ 
tration,  is  intended  to  be  placed  between  the  boiler  and  header. 
When  placed  on  a  boiler  the  valve  prevents  steam  being  turned 
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er,  known  as  the  “Economy  Arc,”  has  a  low-voltage  secondary 
winding  with  three  taps  giving  30,  40  or  50  amp  in  the  arc 
circuit.  This  method  of  regulating  the  curent  adapts  the 
transformer  to  a  number  of  varying  conditions  such  as  result 
from  different  densities  of  films  and  different  distances  be¬ 
tween  lamp  and  screen-.  The  fact  that  with  this  device  there 
is  no  direct  electrical  connection  between  the  lamp  and  the 
supply  circuit  is  also  noteworthy. 

The  transformer  is  so  designed  that  with  the  secondary  on 
short  circuit,  the  primary  current  will  not  rise  to  an  exces¬ 
sively  high  value.  The  temperature  rise  being  low,  the  trans¬ 
former  is  very  cool-running  and  its  introduction  to  the  circuit 
increases  the  reactance  but  little.  Low  operating  temperature 
means  much  to  the  lamp  operator  who  has  very  little  room  for 
his  apparatus  and  must  necessarily  be  in  close  proximity  to 
the  regulating  device. 

The  dimensions  of  the  entire  device,  which  includes  the 
transformer  and  regulating  switch  and  connections,  are  as 
follows:  Height  over  switch  handle,  16  in.;  floor  space,  13  in.  x 
in.;  weight,  approximately  85  lb. 


Non-Return  Boiler  Stop  Valve. 

The  necessity  for  a  reliable  non-return  stop  valve  on  each 
boiler  when  several  are  operated  together  is  now  generally 
recognized,  and  in  some  countries  their  installation  is  required 
by  law.  When  several  boilers  are  connected  to  a  common 
header  it  is  evident  that  if  a  tube  is  blown  out  or  a  fitting  is 
ruptured  the  steam  from  the  battery  of  boilers  will  rush  into 
the  header  and  discharge  through  the  boiler  which  is  disabled. 
The  difficulty  of  closing  a  stop  valve  in  the  event  of  such  an  ac¬ 
cident  is  apparent.  The  Lunkenheimer  Company,  Cincinnati, 
Ohio,  has  designed  a  non-return  boiler  stop  valve  which  is 


NON-RETURN  STOP  VALVE. 

into  it  when  it  has  been  cut  out  for  cleaning  or  repairs,  for  the 
reason  that  the  valve  cannot  be  opened  by  hand.  It  can,  how¬ 
ever,  be  closed  by  hand,  as  can  any  other  stop  valve. 

Charging  Set  for  Ignition  Batteries. 

The  National  Electric  Supply  Company,  of  Chicago,  is  mar¬ 
keting  a  battery-charging  set  which  is  designed  to  charge  one 
or  more  ignition  batteries  from  a  iis-volt  service  line.  The  out¬ 
fit  consists  of  a  9-in.  rheostat  and  a  permanent  magnet  ammeter, 
mounted  on  a  slab  of  J/^-in.  asbestos  wood  20  in.  long  by  10  in. 
wide.  It  is  compact  and  of  attractive  appearance,  and  is  much 
more  simple  and  easy  of  adjustment  than  the  old  method  of 
charging  by  the  insertion  of  lamps  in  the  circuit.  The  ammeter 
is  of  lo-amp  capacity  and  has  the  evenly  divided  scale  of  the 
permanent  magnet  instrument,  while  the  extremely  fine  control 
afforded  by  the  rheostat  enables  the  operator  to  set  the  current 


RHEOSTAT  AND  AMMETER  FOR  CHARGING  SET. 

exactly  at  the  desired  rate  of  charge.  The  rheostat  is  of  such 
resistance  that  with  only  one  battery  on  charge  a  minimum 
current  of  2  amp  may  be  obtained,  while  the  maximum  capacity 
of  the  rheostat  is  5  amp. 


SCREW-IN  GROUNDING 


to  dig  a  hole,  and  can  be  placed  in  position  in  from  15  to  20 
minutes  at  comparatively  low  cost.  After  being  screwed  into 
the  ground  it  requires  no  further  attention,  beyond  the  connec¬ 
tion  of  the  necessary  exterior  wire.  If  desired,  the  screw  point 
can  be  made  of  copper.  A  wrench,  6  ft.  6  in.  in  length,  is  at¬ 
tached  to  the  upper  end  of  the  ground,  and  5-^t.  extensions  may 
be  added  to  the  wrench,  making  it  possible  to  sink  the  screw 
point  until  it  is  in  permanent  contaci’With  moist  earth.  The 
connecting  wire  of  the  ground  is  of  pure  copper  and,  as  stated 
before,  the  screw  point  itself  is  usually  an  iron  casting,  copper- 
plated.  This  copper-plating  not  only  insures  a  perfectly  soldered 
connection  between  the  wire  lead  and  the  dSsting,  but  also  in¬ 
creases  the  life  of  the  casting.  A  packing  of  charcoal  is  not 
required  to  retain  moisture,  as  the  point  is  screwed  down  to 
permanently  moist  earth.  This  device  is  made  by  the  Delta 
Electric  &  Manufacturing  Company,  of  Chicago. 

Motor-Driven  Concrete  Mixer  in  Record 
Performance. 

One  of  the  most  noteworthy  buildings  of  reinforced  concrete 
construction  that  has  been  erected  in  the  West  is  being  built 
for  the  Sacramento  Hotel  Company,  Sacramento,  Cal.  This 


After  mixing,  the  green  concrete  was  hauled  by  means  of 
Ransome  concrete  carts  to  the  molds. 

That  the  arrangement  as  installed  was  an  efficient  one  is  well 
demonstrated  by  a  record  made  Sept.  3,  1908,  when  the  company 
placed  381  cu.  yd.  of  concrete,  in  8^  hours.  This  involved  the 
mixing  of  315  cu.  yd.  of  rock,  158  cu.  yd.  of  sand  and  572  barrels 
of  cement — a  total  of  551  cu.  yd.  of  loose,  dry  material  which 
weighed  in  the  aggregate  1,427,000  lb.  The  addition  to  this  dry 
material  of  460  barrels  of  water  brings  the  actual  weight  of 
material  handled  to  1,547,600  lb.  All  of  this  material  was 
hoisted  a  height  of  15  ft.  and  dumped  into  a  bin  fitted  with  two 
Ransome  concrete  bin  gates.  From  here  it  was  distributed  to 
the  forms,  using  10  concrete  carts  as  carriers. 

The  maximum  haul  for  placing  this  concrete  was  225  ft.,  the 
average  haul  150  ft.  By  average  haul  is  meant  the  distance 
which  the  material  had  to  be  carted,  the  round  trip  being  twice 
that  distance.  In  doing  this  work  but  10  men  were  used  in 
wheeling  the  10  carts,  each  man  handling  his  cart  alone  and 
working  the  full  day,  so  that  the  average  amount  of  material 
placed  by  each  during  the  day  weighed  over  75  tons. 

Norman  B.  Livermore  &  Company  recently  secured  a  contract 
from  the  State  for  two  similar  concrete-mixing  and  hoisting 
outfits  to  be  used  in  the  construction  of  the  California  State 
Prison,  at  San  Quentin. 
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building  is  designed  to  provide  in  a  substantial  manner  for 
catering  to  the  demands  of  a  capital  city  which  also  entertains 
large  conventions.  In  planning  for  the  construction  of  this 
large  building  the  Ransome  Concrete  Company,  of  San  Fran¬ 
cisco,  which  is  the  general  contractor,  took  pains  to  install  an 
equipment  which  would  be  thoroughly  reliable  and  durable,  and 
also  insure  the  rapid  handling  of  materials.  The  principal 
element  of  the  plant,  the  concrete  mixer  and  hoisting  machine, 
was  especially  designed  for  the  Ransome  Concrete  Company  by 
C.  G.  Meyers,  of  Norman  B.  Livermore  &  Company,  San  Fran¬ 
cisco,  Cal.,  to  meet  the  requirements  of  heavy,  continuous  ser¬ 
vice.  As  shown  in  the  illustration  below,  the  concrete  ma¬ 
chine  consists  of  a  special  combination  Ransome  concrete 
mixer  mounted  on  a  lo-in.  steel  I-beam  frame.  On  the  end 
opposite  the  mixer  is  mounted  a  Mead-Morrison  single-drum 
hoist.  Both  mixer  and  hoist  are  arranged  to  be  driven  directly 
through  gearing  by  a  30-hp  Westinghouse  alternating-current 
motor  operating  at  850  r.p.m.  on  200-volt,  60-cycle,  three-phase 
current  and  equipped  with  the  necessary  auto-starter.  The 
mixer  is  provided  with  a  Ransome  patent  water-measuring  de¬ 
vice  and  measuring  hopper.  The  hoist  is  used  in  operating  the 
Ransome  concrete  hoist-bucket.  The  whole  arrangement  forms 
a  compact  machine,  the  steel  frame  giving  great  stability  to  the 
outfit. 

The  mixer  was  set  up  in  its  permanent  location  in  the  base¬ 
ment  under  the  sidewalk  and  retained  in  that  location  until  all 
the  concrete  had  been  deposited  in  the  building.  Crushed  rock 
and  gravel  were  brought  to  the  site  by  teams  and  dumped  into 
large  material  bins  from  which  the  material  was  fed  by  a  belt 
conveyor  to  a  large  charging  hopper  mounted  above  the  mixer. 


motor-driven  concrete  mixer. 


Combined  Oscillating-Rotating  Fan  Motor. 


During  the  past  two  seasons  an  increasing  demand  has  de¬ 
veloped  for  the  oscillating  type  of  fan  and  the  indications  are 
that  this  type  will  be  quite  generally  used  during  the  coming 
season.  The  Central  Electric  Company,  Chicago,  Ill.,  has, 
with  the  co-operation  of  a  well-equipped  factory,  developed  a 
line  of  fans  of  this  type  for  which  a  number  of  advantages  and 
successful  features  are  claimed.  The  motors  represent  the 
latest  approved  engineering  and  factory  practice,  are  self-oiling, 
self-aligning  and  embody  all  the  best  .features  of  modern  con¬ 
struction.  In  addition  to  the  qualities  of  the  ordinary  oscillat¬ 
ing  fans,  they  possess  the  ability  to  naove  backward  and  for¬ 
ward  through  any  desired  angle,  or  can  be  converted  into 
stationary  fans  by  simple  adjustment.  A  view  of  one  of  these 
fans  is  given  below. 


A  Screw-in  Grounding  Device. 


The  illustration  herewith  shows  a  new  grounding  device  in¬ 
tended  to  afford  a  non-inductive  ground,  such  as  is  secured  by 
burying  a  copper  plate  in  the  earth.  This  device  is  screwed  into 
the  ground  in  the  same  manner  as  a  guy  anchor  and  is  used 
for  grounding  telephone  and  telegraph  wires,  railway  signal  ap¬ 
paratus,  lightning-protective  devices,  transformer  secondaries 
and  in  other  cases  where  a  low-resistance,  non-inductive  ground 
is  necessary.  The  screw  point  is  made  of  cast  iron,  copper- 
coated,  and  when  completely  oxidized  still  affords  a  good  ground 
path.  This  ground  can  be  installed  where  it  is  not  permissible 
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Commercial  Intelligence, 


THE  WEEK  IN  TRADE. 

Reports  from  trade  during  the  past  week  show  some  improve¬ 
ment  in  retail  business,  and  some  additional  orders  for  fall  and 
winter  delivery  received  by  wholesalers  and  jobbers.  Women’s 
wear,  cottons,  woolens  and  notions  are  the  leaders  in  this 
trade  improvement.  Weather  conditions  have  been  adverse, 
owing  to  the  fact  that  over  a  great  section  of  the  country  it  has 
been  unseasonably  cold.  This  has  had  its  effect  upon  the  crop 
prospects  and  has  delayed  seeding  in  many  territories.  Winter 
wheat  has  not  progressed  as  well  as  it  was  hoped  for,  and  the 
planting  of  the  spring  wheat  crop  has  been  so  delayed  that  the 
yield  will  probably  be  curtailed.  Throughout  the  South  there 
is  a  more  confident  feeling,  and  purchases  are  more  liberal, 
owing  to  the  higher  price  of  cotton.  In  industrial  lines  there 
nas  been  a  trifle  more  business  in  pig  iron  and  structural  ma¬ 
terial  ;  in  fact,  these  branches  of  the  industry  almost  entirely 
cover  the  improvement.  Pig-iron  sales  have  been  made 
amounting  to  50,000  or  60,000  tons,  mostly  taken  by  agricultural 
implement  makers.  Structural  material  has  been  in  very  ex¬ 
cellent  demand,  especially  for  railway  work,  and  3S,ooo  tons  of 
steel  rails  were  reported  as  having  been  sold  during  the  past 
week.  Prices  have  been  extremely  low,  and  in  many  instances, 
it  is  claimed,  below  the  profit  margin.  There  is  still  consid¬ 
erable  talk  of  a  reduction  on  rails  to  $24,  but  as  yet  no  such 
cut  has  been  made.  The  extremely  high  prices  for  wheat  in 
Chicago  have  demoralized  the  grain  business  and  have  practi¬ 
cally  paralyzed  the  flour  trade.  Collections  have  been  better 
during  the  week,  owing  to  the  more  liberal  sales  by  retailers. 
Business  failures  for  the  week  ended  April  15  were  2or,  against 
227  of  the  previous  week,  261  in  1908,  167  in  1907,  167  in  igo6 
and  183  in  1905. 

THE  COPPER  MARKET. 

During  the  past  week  the  actual  buying  of  copper  has  been 
light  for  both  the  domestic  and  foreign  accounts  and  prices 
have  in  consequence  evinced  a  tendency  to  sag.  Speculation 
in  standard  warrants  has  been  less  active  and  the  advances 
recorded  during  the  latter  part  of  March  have  been  prac¬ 
tically  lost.  Exports  are  heavy,  but  of  course  represent  deals 
that  were  made  some  days  in  advance.  The  statistical  position 
of  the  copper  market  continues  to  be  in  favor  of  lower  prices, 
in  spite  of  the  fact  that  the  figures  of  the  Copper  Producers’ 
Association  indicated  a  very  small  increase  in  the  surplus  stock 
during  March.  It  is  not  improper  to  say  that  these  figures  do 
not  inspire  confidence  in  the  market.  It  is  generally  conceded 
now  that  the  takings  by  domestic  consumers  during  March 
were  something  like  51,000,000  lb.  or  at  the  rate  of  612,000,000 
lb.  per  year.  It  is  thoroughly  understood,  however,  that  this  is 
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a  figure  which  is  in  no  way  warranted  by  the  present  condition 
of  the  manufacturing  industry,  and  the  conclusion  is  inevit¬ 
able  that  consumers  must  have  been  laying  up  stocks  against 
future  orders  and  not  filling  immediate  needs.  Like  the  buying 
of  the  speculators,  such  buying  does  not  reduce  copper  stocks. 


It  simply  means  a  transfer  of  ownership,  not  a  melting  of 
copper.  Such  sales,  such  shiftings  of  the  actual  position  of 
copper,  may  serve  to  keep  up  prices  or  to  encourage  dealers, 
but  they  do  not  lessen  the  growing  accumulations  of  unused 
copper.  As  long  as  the  production  of  the  mines  is  from  30,- 
000,000  to  40,000,000  lb.  per  month  greater  than  the  consump¬ 
tion  of  the  melting  pots  the  copper  surplus  grows,  and  no 
amount  of  juggling  of  figures  will  alter  the  conditions.  Sales, 
as  stated  before,  have  been  light  during  the  past  week,  but 
there  has  been  little  evidence  of  price  concessions.  Material 
concessions  would  probably  have  stimulated  buying,  for  it  is 
generally  understood  that  there  are  a  number  of  bargain  hunters 
watching  the  market.  Exports  from  Atlantic  ports  for  the 
present  month,  including  April  19,  were  17,397  tons.  Quotations 
on  the  Metal  Exchange  April  19  are  given  in  the  accompany¬ 
ing  table. 

LONG  ISLAND  RAILROAD  ELECTRIC  CONTRACTS. 
— The  Long  Island  Railroad  has  recently  placed  a  number  of 
important  contracts  for  equipment  and  rolling  stock  preparatory 
to  carrying  out  during  the  spring  and  summer  the  electrification 
of  several  of  its  branch  lines.  The  company  proposes  to  build 
two  additional  tracks  between  Winfield  and  Jamaica,  a  distance 
of  eight  miles;  to  construct  a  two-mile,  two-track  connection 
between  the  main  line  and  the  Montauk  division;  to  build  a 
freight  connection  between  its  Montauk  division  and  the  freight 
yards  at  Long  Island  City,  a  distance  of  one-half  mile,  and 
to  build  the  proposed  cross-island  trolley  from  its  railroad 
station  at  Huntington  to  Amityville,  a  distance  of  18  miles. 
Contracts  for  the  material  for  this  w'ork  have  all  been  awarded. 
In  connection  with  the  construction  of  these  lines  there  will 
follow  the  development  of  the  company’s  power  transmission 
system,  and  substations  will  be  built  at  Huntington,  Farming- 
dale  and  Winfield,  all  of  which  will  be  supplied  with  power 
from  the  main  station  of  the  company  in  Long  Island  City. 
The  apparatus  for  these  substations  has  been  purchased.  In 
addition  the  Long  Island  Railroad  has  contracted  for  the  re¬ 
construction  of  50  miles  of  its  main  line  for  third-rail  opera¬ 
tions.  Motor  equipments  for  50  cars  have  already  been  ordered 
from  the  Westinghouse  Company,  and  the  company  expects  to 
contract  within  the  next  60  days  for  125  steel  motor  cars, 
complete. 

WESTERN  ELECTRIC  BUSINESS  EXTENDING.— 
The  business  of  the  Western  Electric  Company  for  the  month 
of  March  made  a  better  showing  than  for  any  preceding  month 
in  the  present  year,  and  better  than  for  any  month  in  the  pre¬ 
vious  fiscal  year,  which  ended  Nov.  30,  1908.  The  March  sales 
were  at  the  rate  of  $48,000,000  per  year,  and  the  rate  for  the 
four  months  of  the  fiscal  year  averaged  at  about  $45,000,000 
per  year.  The  principal  direction  of  business  is  in  the  line  of 
telephone  apparatus.  There  has  been  steady  improvement  in 
.such  sales,  not  only  to  the  Bell  companies  but  to  outside  tele¬ 
phone  companies.  The  sales  to  independent  companies  are  50 
per  cent  bigger  than  at  the  same  time  a  year  ago.  The 
Western  Electric  Company  is  still  increasing  the  number  of  its 
employees,  having  added  about  2000  since  the  beginning  of  its 
fiscal  year.  It  is  now  employing  nearly  17,000  workmen. 

ELECTRICAL  CONSTRUCTION.— Among  the  items 
printed  under  Construction  News  last  week  and  in  the  present 
issue,  are  announcements  of  proposed  new  plants  or  consider¬ 
able  extensions  of  present  plants  at  Prosser,  Wash.;  Peters¬ 
burg,  Ill. ;  Columbus,  Ohio ;  Mammoth  Springs,  Ark. ;  Lucile, 
Idaho;  Clarkesburg,  Mo.;  Richmond,  Va. ;  Eureka  Springs, 
Ark.;  Tishomingo,  Okla. ;  Talladega,  Ga. ;  Painesville,  Ohio; 
Macon.  Miss.;  Batesville,  Ark.;  Calvert,  Tex.;  Oneida,  N.  Y. ; 
Fort  Worth,  Tex.;  Louisville,  Ky. ;  Oregon,  Ill.;  Iron  River, 
Mich.,  and  Denver,  Colo. 

MOTOR-DRIVEN  PRINTING  PLANT.— One  of  the  old¬ 
est  and  largest  printing  establishments  in  the  State  of  Texas, 
that  of  Clarke  &  Courts,  Galveston,  has  just  completed  the 
electrification  of  its  drives.  The  order  for  21  motors  recently 
placed  with  the  Birmingham  office  of  the  Crocker-Wheeler 
Company  makes  a  total  of  61  of  these  motors  in  the  plant. 
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FIGHT  TO  BE  MADE  ON  CARBON  TARIFF.— The  im¬ 
porters  of  carbons  for  arc  lights  are  organized  for  a  determined 
fight  against  the  proposed  tariff  of  $7  per  1000  ft.,  as  is  pro¬ 
vided  in  the  Aldrich  bill.  A  meeting  was  held  April  15  by 
prominent  importers,  in  order  to  form  some  sort  of  an  organi¬ 
zation  to  take  up  this  question  and  inform  the  legislators  at 
Washington  of  the  conditions  of  the  trade,  and  protest  against 
the  hardships  which  the  proposed  tariff  will  impose.  Hugo 
Reisinger,  who  is  the  largest  importer  of  carbons  in  the  United 
States,  was  represented  at  the  meeting,  as  were  also  L.  E. 
Frorup  &  Company,  the  German-.American  Electric  Company, 
the  Stave  Electrical  Company,  the  Beck  Flaming  Lamp  Com¬ 
pany  and  Fox  Brothers  &  Company.  It  was  determined  at  the 
meeting  that  a  campaign  of  education  should  be  carried  on 
among  the  central-station  men  of  the  country,  showing  exactly 
what  would  be  the  result  of  the  proposed  change  in  the  tariff. 
Such  a  change  would  be  especially  a  hardship  upon  the  users 
of  flaming-arc  carbons,  and  it  is  these  that  are  ta  be  interested 
particularly.  At  the  present  time  all  carbons  imported  pay 
a  duty  of  $9  per  thousand  pieces.  In  the  case  of  enclosed-arc 
carbons,  which  are  the  largest  part  of  the  imports,  this  high 
duty  is  partially  offset  by  the  importation  of  24^n.  and  28j/2-in. 
lengths,  which  are  cut  in  this  country.  This  reduces  the 
average  ot  about  $4  per  thousand  when  all  of  the  various 
lengths  imported  are  considered.  To  impose  a  duty  of  $7  per 
1000  ft.  will,  of  course,  prevent  the  importation  in  longer 
lengths  than  are  used  in  the  lamps,  and  will  amount  to  an  in¬ 
crease  in  almost  every  class  of  carbons  imported.  At  the  pres¬ 
ent  time  flaming-arc  carbons  are  paying  a  duty  of  $18  per 
thousand  pairs,  and  this  duty  is  the  same  whether  the  carbons 
are  16  in.  or  24  in.  long.  As  no  flaming-arc  carbons  are  imported 
of  a  shorter  length  than  16  in.  the  Aldrich  bill  would  increase 
the  duty  on  all  of  them. 

LARGE  CHICAGO  ISOLATED  PLANT.— Workmen  are 
now  engaged  in  tearing  down  the  old  Victoria  Hotel  on  the 
corner  of  Michigan  Avenue  and  Van  Buren  Street  in  Chicago. 
On  this  site  will  be  erected  a  20-story  office  building,  to  be 
known  as  the  McCormick  Building,  the  ground  floor  being 
occupied  by  a  prominent  firm  of  jewelers.  The  building  will 
extend  loi  ft.  on  Michigan  Avenue  and  172  ft.  on  Van  Buren 
Street.  It  will  be  wdred  for  7500  i6-cp  incandescent  electric 
lamps  and  120  hp  in  electric  motors,  used  to  drive  pumps  of 
various  descriptions,  an  air-compressor,  a  dumb-waiter  and 
for  other  machinery.  There  will  be  five  passenger  elevators, 
and  in  all  probability  these  will  be  of  the  electric  type.  To 
supply  electricity  for  light  and  power  a  private  plant  will  be 
erected  in  the  sub-basement.  This  will  consist  of  three  gener¬ 
ating  units,  two  of  50  kw  each  and  one  of  100  kw.  Direct 
current  at  240  volts  will  be  generated,  and  the  dynamos  will  be 
direct-connected  to  four-valve  steam  engines,  supplied  with 
steam  from  a  boiler  plant  in  the  building.  The  switchboard  will 
be  provided  with  a  complete  equipment  of  instruments  and 
controlling  devices.  The  three-wire,  120-240-volt  system  will 
be  used,  with  Simplex  wire  and  Hart  or  Diamond  H  switches. 
The  meter  panels  will  be  of  a  special  type.  The  building  will 
have  two  wire  shafts,  each  containing  three  sets  of  risers,  each 
set  consisting  of  three  cables.  For  wiring  purposes  each  floor 
is  divided  in  half,  and  six  of  these  half  floors  will  be  on  each 
set  of  risers.  The  wiring  is  especially  laid  out  so  that  any  de¬ 
sired  metering  arrangement  made  necessary  by  subdivision  of 
space  for  tenants  can  be  arranged.  Holabird  &  Roche  are  the 
architects  for  this  building,  and  the  George  A.  Fuller  Company 
(which  will  award  the  electrical  contracts)  is  the  general 
contractor. 

GERMANS  MAY  MAKE  CARBONS  IN  AMERICA.— 
Hugo  Reisinger,  the  principal  importer  of  carbons  for  arc  lamps 
in  this  country,  and  representative  of  some  of  the  most  im¬ 
portant  manufacturers  in  Germany,  both  of  flaming-arc  and 
enclosed-arc  carbons,  announces  that  if  the  new  schedules  of 
tariff  which  is  proposed  in  the  Aldrich  bill  becomes  a  law  he 
will  establish  a  factory  for  the  manufacture  of  carbons  in  this 
country,  which  will  be  backed  by  German  capital  to  any  amount 
that  is  necessary,  and  which  will  manufacture  the  same  carbons 
that  are  now  imported  from  Germany.  He  says  that  such  a 
factory  can  be  established  in  this  country  to  compete  in  the 
carbon  business,  and  that  the  result  of  such  competition  will  be 
the  practical  cutting  in  half  of  the  present  prices  charged  for 
carbons  to  consumers.  Mr.  Reisinger  says  that  there  is  plenty 
of  money  available  for  this  purpose  just  as  soon  as  it  is  deter¬ 
mined  that  the  present  high  rates  of  duty  will  be  maintained. 


or  that  an  increase  is  to  be  adopted.  He  says :  “I  know  that 
such  a  factory  in  this  country  w'ould  speedily  bring  the  carbon 
trust  to  terms,  and  that  the  consumer  would  get  all  the  benefit. 
We  would  have  the  advantage  of  a  thoroughly  modern,  compact 
plant,  and  we  would  not  have  to  pay  dividends  on  inflated 
capital.” 

LARGE  ELECTRICALLY  DRIVEN  RAILROAD  SHOPS. 
— One  of  the  largest  jobs  of  construction  work  in  which  elec¬ 
tricity  plays  a  part  now  under  way  in  the  Southwest  is  the 
building  of  the  locomotive-  and  car-repair  shops  of  the  St. 
Louis  &  San  Francisco  Railroad  Company,  commonly  known 
as  the  ’Frisco  System,  at  Springfield,  Mo.  Here  a  force  of 
from  700  to  900  men  is  engaged  in  erecting  the  seven  main 
buildings  of  the  shops,  which  will  have  initial  capacity  for 
caring  for  25  locomotives,  although  ultimately  designed  to  be  a 
90-pit  shop.  The  shops  will  be  electrically  operated  through¬ 
out,  although  only ,  a  portion  of  the  machines  will  have  in¬ 
dividual  drive.  In  all  about  100  electric  motors  will  be  needed. 
The  power  house  is  a  separate  building,  with  an  initial  boiler 
capacity  of  2000  hp,  but  laid  out  for  an  ultimate  capacity  of  3200 
hp.  At  first  two  500-kw  Westinghouse  turbo-alternators  will 
be  installed,  as  well  as  a  300-kw  rotary  converter  to  furnish 
direct  current  for  the  direct-current  motors,  which  will  be 
used  where  variable  speed  is  required.  It  is  expected  that 
these  shops  will  be  ready  for  service  some  time  during  the 
coming  summer.  The  Arnold  Company,  of  Chicago,  is  the 
designer  and  constructor  of ‘these  shops,  the  work  being  under 
the  direct  supervision  of  Mr.  P.  L.  Battey,  chief  engineer  of 
the  railway  shop  department  of  the  Arnold  Company. 

THE  STANDARD  ELECTRIC  ACCUMULATOR  COM¬ 
PANY. — At  a  special  meeting  of  the  board  of  directors  of  the 
Standard  Electric  Accumulator  Company  last  week  the  follow¬ 
ing  officers  were  elected  for  the  ensuing  year :  President. 
Thomas  Nelson,  Jr.;  vice-president,  James  W.  Johnson;  secre¬ 
tary  and  treasurer,  C.  de  Waal. 
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THE  WEEK  IN  WALL  STREET. 

During  the  past  week  the  Wall  Street  stock  market  has  been 
less  active  than  it  was  before  the  Blaster  holidays,  and  was 
decidedly  irregular.  In  the  opening  session,  immediately  after 
the  holidays,  there  was  quite  an  advance,  then  profit  taking 


NEW  YORK. 

Shares  Shares 

Apr.  12.  Apr.  19.  Sold.  Apr.  12.  Apr.  10.  Sold. 

All.-Ch .  15  :6  S.JOO  Int.-Met.,  pfd..  4354  4454  3^.430 

All.-Ch.,  pfd _ 47^  49%  2,975  Mackay  Cos....  78  76*  2,800 

Amal.  Cop.  ...  78H  7654  >43,075  Mackay  Cos., pfd.  74  95° 

Am.  D.  T .  2954  29* - Manhattan  Elev.i45*  14554*  1.780 

Am.  Loc .  5S54  5454  6,800  Met.  St.  Ry - 22*  2254  400 

Am.  Loc.,  pfd..  1 14^  114  300  N.Y.  &  N.J.Tel.122  123  100 

Am.  Tel.  &  Cbl.  76  76*  100  Steel,  com .  5254  5254  481,952 

Am.  T.  &  T... .13754  137/4  70,860  Steel,  pfd . 115  ii454  10,203 

B.  R.  T .  7754  7654  4 ',795  W.  U.  T .  6954  70  16,450 

Gen.  Elec . >59^4  >5954  4.402  West’h.,  com...  8454  83  4.300 

Int.-Met.,  com. .  1454  is54  >5,950  West’h..  pfd - 120  >20  200 

PHILADELPHIA. 

Shares  Shares 

Apr.  12.  Apr.  19.  Sold.  Apr.  12.  Apr.  19.  Sold. 

Am.  Rys . 46*  46*  -  Phila.  Elec.  ...  >254  >2  - 

Elec.  Co.  of  A.  1254  1254  -  Phila.  R.  T - 32^4  3S54 - — 

Elec.  Stor.  B’ty.  45  4554  -  Phila.  Traction.  9254  93  ^  - - 

E.  S.  B’ty,  pfd.  49*  49* - Union  Traction.  57  5754  - 

CHICAGO. 

Shares  Shares 

Apr.  12.  Apr.  19.  Sold.  Apr.  12.  Apr.  19.  Sold. 

Chi.  City  Ry...i8o*  180*  — - —  Chi.  Tel.  Co...  133  >3354 - 

Chi.  Rys.,  Ser.i.iio  >10*  -  .Met.  FI.,  com..  19*  tyn  - 

Chi.  Rys.,  Ser.2.  4054  40 - Nat’nal  Carbon.  8514  82*  - 

Com.  Edison...  .11254  >14  — -  Nat.  Carb  ,  pfd.  120*  120*  - 

Chi.  Subways...  27  54  26  - 


Apr.  >2. 

Am.  Tel.  &  Tel.  137^4 

Cum.  Tel . 130 

Edison  El.  Ill.. 260 

Gen.  Elec . 160 

Mass.  Elec.  Ry.  >454 
Mass.  E.  R.,  pfd  7254 


BOSTON. 

Shares  Shares 

Apr.  >9.  Sold.  Apr.  12.  Apr.  19.  Sold. 

13754 - -  Mex.  Tel .  2H*  254  — - - 

130*  - Mex.  Tel.,  pfd.  6*  6*  - 

259  -  N-  K.  Tel . 13454  >33^  - 

,56  -  W.  Tel.  &  Tel..  9'4*  9  - 

1454* -  W.  T.  &  T.,  pfd  8354  78*  - 

7154  - 


■*Last  price  quoted. 

Shares  sold  are  for  week  April  12  to  April  17. 


began,  and  many  issues  which  had  been  pushed  forward 
dropped  back  several  points.  For  the  remainder  of  the  week 
profit  taking  was  continuously  in  evidence,  and,  while  there 
were  some  supporting  orders,  there  has  been  at  no  time  any 
particular  strength  in  buying,  and  at  no  time  any  particular 
disposition  to  sell  the  market  as  a  short  proposition.  The  con- 
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dition  of  the  steel  business  has  been  more  encouraging  than  at 
any  time  within  the  past  year,  and  this  has  helped  the  general 
sentiment.  On  the  other  hand,  the  excessive  prices  for  wheat 
in  Chicago  have  done  much  to  demoralize  the  general  trading 
element.  Neither  of  these,  however,  has  had  more  than  a  pass¬ 
ing  influence  upon  the  market.  Taken  as  a  whole,  the  condition 
is  one  in  which  all  traders  are  waiting,  but  are  confident.  It  is 
the  general  opinion  in  Wall  Street  that  the  tide  has  changed  for 
the  better,  and  that  the  days  of  depression  are  practically  over. 
It  is  also  the  general  opinion  that  the  advances  which  may  be 
looked  for  in  the  stock  market  have  been  largely  discounted. 
In  other  words,  the  opinion  is  that  stocks  have  been  pushed 
considerably  beyond  the  point  where  the  immediate  earnings 
of  the  companies  will  warrant.  There  is  no  doubt  that  divi¬ 
dends  will  be  increased  in  many  cases,  but  it  is  a  question 
whether  or  not  the  prices  of  stocks  have  not  already  been 
advanced  to  anticipate  such  increases.  This,  of  course,  has 
been  largely  encouraged  by  the  long  continued  cheap  money 
market.  It  has  been  no  trouble,  for  many  months,  to  pl^ce 
bonds  that  had  any  sort  of  good  backing,  and  it  has  been  no 
trouble  to  get  all  the  money  that  was  necessary  to  carry  any 
stock  investments  that  a  trader  might  desire.  Money  continues 
to  be  as  easy  as  ever,  indicative  of  the  fact  that  actual  busi¬ 
ness  has  not  completely  resumed,  but  trading  is  nothing  like 
as  active  as  the  money  quotations  would  seem  to  indicate. 
Rates  quoted  on  April  19  were,  call  @  2  per  cent,  90-day 
paper  per  cent.  The  quotations  in  the  table  are  those  of 
the  close  April  19. 

DIVIDENDS. 

American  District  Telegraph  Company,  quarterly,  i  per  cent, 
payable  April  22. 

American  Gas  &  Electric  Company,  preferred,  quarterly, 
per  cent,  payable  May  l. 

Commonwealth  Edison  Company,  Chicago,  quarterly, 
per  cent,  payable  May  i. 

Edison  Electric  Illuminating  Company,  of  Brockton,  Mass., 
semi-annual,  3J4  per  cent,  payable  May  i. 

Grand  Rapids  Railway  Company,  preferred,  quarterly, 
per  cent,  payable  May  i. 

Havana  Electric  Railway  Company,  preferred,  quarterly, 
per  cent ;  common,  quarterly,  i  per  cent,  both  payable  May  15. 

Houghton  County  (Mich.)  Electric  Light  Company,  pre¬ 
ferred,  semi-annual,  3  per  cent;  common,  semi-annual,  2)4  per 
cent,  both  payable  May  i. 

International  Steam  Pump  Company,  preferred,  quarterly, 
1/4  per  cent,  payable  May  i. 

Michigan  State  Telephone  Company,  preferred  and  common, 
1)4  per  cent  each,  payable,  common  June  i,  preferred  Aug.  2. 

Mexico  Tramw-ays  Company,  quarterly,  ij4  per  cent,  payable 
May  I. 

United  Electric  Securities  Company,  Boston,  preferred,  semi¬ 
annual,  3*/^  per  cent,  payable  May  i. 

STANISLAUS  ELECTRIC  POWER  COMPANY.— A 
sale  has  been  ordered  by  the  United  States  Court,  at  Sqn 
Francisco,  of  the  property  of  the  Stanislaus  Electric  Power 
Company,  Stanislaus  Railw’ay  Company,  the  Tuolumne  Water 
Power  Company  and  the  Union  Construction  Company,  for  May 
10.  These  companies  were  placed  in  the  hands  of  receivers 
several  weeks  ago,  as  already  published  in  these  columns.  This 
action  was  taken,  and  the  present  sale  is  for  the  purpose  of 
completing  a  deal  by  which  the  Stanislaus  water-power  proper¬ 
ties  will  come  into  the  possession  of  the  United  Railways  in¬ 
terests,  of  San  Francisco.  It  is  presumed  that  the  United  Rail¬ 
ways  Investment  Company,  which  is  the  holding  company 
organized  by  the  railway  company  for  the  purpose  of  taking 
over  the  Stanislaus  properties,  will  be  the  only  bidder  at  the 
sale. 

CENTRAL  CROSSTOWN  PROTECTIVE  COMMITTEE. 
— The  holders  of  the  $2,490,000  notes  of  the  Central  Crosstown 
Railroad  Company,  of  New  York,  which  mature  May  i,  have 
formed  a  protective  committee  to  look  after  their  interests. 
These  notes  are  guaranteed  by  the  Metropolitan  Street  Railway 
Company,  under  the  terms  of  the  lease,  but  as  a  portion  of  the 
lease  has  been  already  abrogated  and  as  the  Metropolitan  re¬ 
ceivers  have  no  means  of  meeting  the  payment,  there  is  some 
uncertainty  as  to  the  status  of  the  noteholders.  The  committee, 
of  which  Cornelius  C.  Cuyler  is  chairman,  has  asked  that  the 
notes  be  deposited  with  the  United  States  Mortgage  &  Trust 
Company,  of  New  York,  or  the  City  Trust  Company,  of 
Boston. 


UNITED  RAILWAYS,  OF  BALTIMORE.— The  annual 
report  of  the  United  Railways  Electric  Company,*  of  Baltimore, 
shows  only  a  surplus  of  $93,771  for  1908  which  could  be  made 
applicable  to  dividends.  This  is  less  than  )4  of  i  per  cent  on  the 
stock  and  entirely  disregards  the  interest  coupons  on  the  in¬ 
come  bonds  which  are  being  funded  until  December,  1910.  The 
report  is  not  altogether  gloomy,  however,  from  the  fact  that 
during  the  year  there  was  spent  on  improvements  and  rehabili¬ 
tation  something  like  13  per  cent  of  the  gross  receipts.  The 
balance  sheet  of  the  company  shows  total  assets  of  $75,858,717 
and  a  funded  debt  of  $54,745,000.  The  floating  debts  amount  to 
almost  $6,000,000. 

BLACKSTONE  VALLEY  CONSOLIDATION.— An  act  has 
been  introduced  in  the  Rhode  Island  Legislature  providing  for 
the  incorporation  of  the  Blackstone  Valley  Gas  &  Electric 
Company  which,  if  the  present  plans  are  carried  out,  will  result 
in  the  consolidation  of  all  the  lighting  plants  in  the  northern 
section  of  Rhode  Island  and  the  adjacent  corner  of  Massa¬ 
chusetts.  The  company  has  already  been  incorporated  under 
the  laws  of  Maine  and  has  been  doing  business  through  the  sub¬ 
sidiary  concerns  it  is  now  proposed  to  merge.  The  principal 
companies  affected  are  the  Pawtucket  Gas  Company,  Pawtucket 
Electric  Company,  Woonsocket  Gas  Company  and  Woonsocket 
Electric  Machine  &  Power  Company. 

WATERTOWN  LIGHT  &  POWER  COMPANY.— The 
Public  Service  Commission  of  the  Second  District  of  New 
York  has  authorized  the  new  Watertown  Light  &  Power  Com¬ 
pany  to  issue  $455,000  of  its  common  stock  in  place  of  the  slock 
of  the  Watertown  Gas  Light  Company  and  the  old  Watertown 
Light  &  Power  Company.  This  is  a  feature  of  the  merging  of 
the  two  properties.  The  new  company  is  also  authorized  to 
execute  a  consolidated  mortgage  upon  its  plants  of  $2,000,000  to 
secure  $1,557,500  of  5  per  cent  50-year  bonds  and  to  retire  the 
bonds  of  the  Watertown  Gas  Light  Company  and  the  old 
Watertown  Light  &  Power  Company. 

WASHINGTON  WATER-POWER  COMPANY.— Moffat 
&  White  and  Lee,  Higginson  &  Company  are  offering  to  the 
public  an  issue  of  $4,000,000  5  per  cent  bonds  of  the  Washington 
Water-Power  Company,  Spokane,  Wash.  The  proceeds  of  these 
bonds  will  be  used  for  refunding  purposes  and  to  make  improve¬ 
ments  and  extensions.  After  the  total  issue  of  bonds  amounts 
to  $6,000,000  the  company  is  prohibited  from  issuing  in  any  one 
year  more  than  50  per  cent  of  the  amount  spent  in  improve¬ 
ments.  There  is  a  sinking  fund  provision  of  2  per  cent  for  the 
purchase  of  the  bonds  at  not  more  than  no.  The  net  earnings 
of  the  company  amount  to  four  times  the  interest  charges. 

PHILADELPHIA  ELECTRIC  COMPANY.— After  meet¬ 
ing  its  heavy  fixed  charges,  the  Philadelphia  Electric  Com¬ 
pany,  which  practically  controls  the  electric  light  and  power 
facilities  of  Philadelphia,  was  able  to  increase  its  dividends  on 
the  capital  stock  from  $499,935  to  $711,068.  The  company  also 
declared  a  stock  dividend  of  $999,510.  According  to  the  in¬ 
come  account,  contained  in  the  annual  report,  the  gross  earnings 
for  the  year  were  $5,244,963.  The  total  surplus  was  $2,390,528. 
and  it  was  out  of  this  surplus  that  the  stock  dividend  was 
created. 

NO  WESTERN  UNION  DEAL.— The  officials  of  the  West¬ 
ern  Union  Telegraph  Comapny  vigorously  denied  last  week  a 
rumor  that  was  current  in  Wall  Street  that  negotiations  were  in 
progress  looking  to  the  absorption  of  the  company  by  the  Amer¬ 
ican  Telephone  &  Telegraph  Company.  President  dowry  said 
that  the  report  was  absolutely  untrue,  and  that  he  had  never 
heard  of  any  proposition  looking  toward  such  a  deal  having  been 
made.  The  officials  of  the  American  company  were  also 
positive  in  denying  the  rumor. 

KENTUCKY  INTERURBAN  TRACTION  SYSTEM.— 
Incorporation  papers  have  been  filed  with  the  Secretary  of  State 
at  Kentucky  for  the  formation  of  the  Cincinnati,  Louisville,* 
Lexington  &  Maysville  Traction  Company,  with  an  authorized 
capital  stock  of  $10,000,000.  The  system  as  proposed  will  be 
about  250  miles  long,  and  will  serve  a  number  of  towns  which 
have  no  railroad  facilities.  The  limits  of  the  territory  covered 
will  be  those  of  the  cities  named  in  the  company’s  title. 

BINGHAMTON  RAILWAY  COMPANY. - The  report 

for  the  year  1908  of  the  Binghamton  Railway  Company  shows 
gross  earnings  of  $327,273,  an  increase  of  almost  $40,000,  and 
net  earnings  of  $141,708.  There  was  a  surplus  after  paying  all 
charges  and  regular  dividends  of  $10,352. 
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BOSTON  ELEVATED  CONSOLIDATION  VOTED  FOR. 
— At  a  meeting  of  the  shareholders  of  the  West  End  Street 
Railway  Company,  of  Boston,  a  resolution  was  adopted,  by  an 
overwhelming  vote,  petitioning  the  Legislature  for  permission 
to  consolidate  with  the  Boston  Elevated  Railway  Company. 
The  terms  of  the  resolution  provide  that  dividends  on  both  the 
first  and  second  preferred  elevated  stock  shall  be  at  the  rate 
of  8  per  cent  from  the  date  of  consolidation,  and  that  Elevated 
first  and  second  preferred  shall  be  received  in  exchange  for  the 
preferred  and  common  stock  of  the  West  End  Street  Railway 
Company.  These  are  the  terms  which  have  heretofore  been 
agreed  upon  by  the  directors  of  the  two  companies. 

NEW  YORK  &  ONTARIO  POWER  BONDS.— The  New 
York  &  Ontario  Power  Company,  of  Ogdensburg,  N.  Y.,  has 
ordered  the  sale  of  $1,850,000  bonds,  the  proceeds  of  which  are 
to  be  used  for  the  development  of  water-power  at  Waddington. 
N.  Y.  The  company  owns  all  the  water-power  rights  in  the 
St.  Lawrence  River  between  Waddington  and  Cropser’s  Island. 
It  is  said  that  there  is  a  12-ft.  head  capable  of  developing  30,000 
hp.  It  is  planned  to  build  a  600-ft.  concrete  dam  and  the 
total  cost  of  this  and  equipping  the  power  station  is  figured  at 
$2,000,000.  The  company  has  the  right  to  sell  in  both  this 
country  and  Canada  and  will  furnish  energy  for  the  Norwood 
&  St.  Lawrence  Railroad. 

CUYAHOGA  TELEPHONE  ISSUES  NOTES.— The  direc¬ 
tors  of  the  Cuyahoga  Telephone  Company  have  authorized  the 
sale  of  $300,000  short-time  collateral  notes  to  McLoud  &  Pulliam 
and  Otis  &  Hough,  with  the  proceeds  of  which  the  floating  debt 
will  be  paid  and  a  new  branch  exchange  built  on  East  Eighty- 
first  Street,  near  Hough  Avenue.  About  $100,000  will  be  ex¬ 
pended  for  the  exchange,  which  will  accommodate  7000  sub¬ 
scribers.  This  is  badly  needed,  as  the  company  has  been  com¬ 
pelled  to  refuse  1000  orders  that  could  not  be  cared  for  on  the 
east  side  of  the  city  recently.  The  exchange  building  will  be 
two  stories  in  height,  and  the  intention  is  to  have  it  ready  for 
operation  by  Jan.  i. 

UNITED  ELECTRIC  SERVICE  CORPORATION.— The 
Board  of  Estimate  of  New  York  has  granted  a  franchise  to  the 
United  Electric  Service  Corporation  to  establish  an  electric 
wire  system  in  the  city  for  messenger,  burglar  and  fire-alarm 
service.  The  company  is  not  allowed  to  use  its  wires  for  tele¬ 
phone  purposes.  It  is  said  that  several  prominent  politicians  are 
interested  in  the  proposition  and  that  it  is  intended  to  be  a 
competitor  of  the  American  District  Telegraph  Company.  The 
company  is  to  pay  to  the  city  $1,200  as  a  minimum  yearly 
rental  for  the  first  five  years  of  the  franchise.  $2,500  for  the 
second  five  years  and  $4,500  for  the  remaining  five  years  (  f  the 
charter’s  existence. 

NEW  YORK  EDISON  COMPANY’S  REPORT.— Accord¬ 
ing  to  the  report  made  by  the  New  York  Edison  Company  to 
the  Public  Service  Commission,  First  District,  the  earnings  of 
the  company  from  the  sale  of  energy  for  the  six  months  which 
ended  Dec.  31,  1908,  amounted  to  $7,231,000,  and  the  operating 
expenses  for  the  same  period  were  $4,644,000.  The  net  income, 


after  deducting  bond  interest  and  all  collateral  expenses, 
amounted  to  $1,191,000,  which  was  less  than  the  3  per  cent 
dividends  paid  in  that  period.  The  final  surplus  account  at  the 
end  of  the  year  was  $12,849,000.  During  the  six  months  the 
number  of  consumers  increased  6649  and  the  number  of  meters 

6359- 

LANYON  ZINC  COMPANY  FAILURE.— Upon  the  appli¬ 
cation  of  Alton  B.  Parker,  acting  in  behalf  of  the  Trust  Com¬ 
pany  of  America,  trustee  of  the  bondholders,  a  receiver  has  been 
appointed  at  lola,  Kans.,  for  the  Lanyon  Zinc  Company,  which 
is  one  of  the  largest  smelting  works  in  the  country.  J.  O. 
Rodgers,  president  of  the  company,  was  named  as  receiver.  The 
petitioners  declare  that  there  are  still  outstanding  $1,783,000 
of  the  company’s  bonds,  on  which  there  has  been  a  default  of 
interest  amounting  to  $483,000,  part  of  which  has  been  due 
since  1905.  It  is  said  that  the  Lanyon  Zinc  Company  controls 
over  40  per  cent  of  the  entire  zinc  output  of  the  world. 

LIGHTING  MERGER  IN  WESTERN  PENNSYLVANIA. 
— The  stockholders  of  the  Citizens’  Light,  Heat  &  Power  Com¬ 
pany  and  the  Consumers’  Gas  Company,  of  Johnstown,  Pa., 
have  voted  to  merge  those  concerns  with  the  Johnstown  Fuel 
Supply  Company.  The  promoter  of  this  combination  is  Emmet 
Queen,  of  Pittsburgh,  A  new  company  will  be  formed  to  take 
over  the  merged  business  which  will  be  known  as  the  Citizens’ 
Light,  Heat  &  Power  Company.  The  new  company  will  have 
a  capital  of  $2,000,000  of  preferred  and  $1,000,000  of  common 
stock.  It  is  expected  to  start  in  business  about  July  i. 

CENTRAL  INDIANA  LIGHTING  COMPANY.— Accord¬ 
ing  to  statements  sent  out  by  the  Central  Indiana  Lighting 
Company,  a  subsidiary  of  the  National  Light,  Heat  &  Power 
Company,  of  New  York,  the  earnings  for  last  year  in  Alex¬ 
andria,  Fairmount,  Bloomington  and  Columbus  were  $103,- 
966.72.  The  operating  expenses  amounted  to  $74,775.36,  leaving 
the  net  earnings  $29,221.36.  The  interest  on  bonds  for  last 
year  amounted  to  $28,583.27.  This  makes  the  surplus  earnings 
for  the  four  plants  only  $638.09.  .  The  company  operates  a  street¬ 
car  line  in  Columbus  in  addition  to  a  lighting  plant. 

BIG  WESTERN  POWER  COMPANY  TO  SELL 
RIGHTS. — It  is  said  in  Denver  that  a  special  meeting  of  the 
Telluride  Power  Company  has  been  called  for  May  4,  for 
the  purpose  of  authorizing  the  directors  to  sell  the  lease  and 
water  rights  of  the  company.  This  company  has  a  capitalization 
of  $20,000,000,  and  a  projected  capacity  of  more  than  100,000 
hp.  The  company  is  owned  and  controlled  by  Cleveland  and  St. 
Louis  capitalists,  and  has  built  up  a  system  of  up-to-date  power 
plants  in  Colorado,  Utah  and  Idaho. 

INDIANA  INCORPORATION.— Westinghouse,  Church, 
Kerr  &  Company  have  complied  with  the  foreign  corporation 
law  of  Indiana  by  filing  the  necessary  papers  with  the  Secretary 
of  State  and  have  received  a  certificate  of  authority  to  do  busi¬ 
ness  in  Indiana.  The  capital  to  be  invested  in  the  States  is 
stated  to  be  $40,000.  The  company  will  do  a  general  designing 
and  construction  engineering  business  with  offices  at  61 1  New¬ 
ton  Claypool  Building,  Indianapolis. 


.\merican  Light  &  Traction  Company: 

Suarter  ended  March  31,  1909 . 

uarter  ended  March  31,  1908 . 

.\merican  Telephone  &  Telegraph  Company: 

March,  1909  . 

March,  1908  . 

Bell  Telephone  Operating  Companies: 

Two  months  ended  Feb.  28,  1909 . 

Two  months  ended  Feb.  29,  1908 . 

Binghamton  (N.  Y.)  Railway  Company: 

Year  1908  . 

Year  1907  . 

Coney  Island  &  Brooklyn  Railroad  Company: 

Year  ended  June  30,  1908 . 

Year  ended  June  30,  1909 . 

Honolulu  Rapid  Transit  &  Land  Company: 

Year  1908  . 

Year  1907  . 

Long  Island  Railroad  Company: 

Year  1908  . 

Year  1907  . 

Philadelphia  Electric  Company: 

Year  1908  . 

Year  1907  . 

United  Railways  of  St.  Louis: 

March,  1908  . 

March,  lOo?  . 

Washington  Water  Power  Company  (Spokane): 

Year  1908  . 

Year  1907  . 

•Deficit. 


REPORTS  OF  E.ARXINGS. 


Gross  earnings. 

•  $848,032 

.  659,003 

Expenses. 

$26,023 

12,000 

Net  earnings. 
$822,009 

647,093 

Charges. 

$373,582 

3*4.953 

Surplus. 

448,426 

332,140 

•  1,238,001 

.  1,130,142 

237,882 

184,976 

1,000,199 

945*1^ 

666,236 

647,640 

333.963 

297,526 

.  21,269,800 
.  20,080,100 

15,681,200 

14,700,900 

5,588,600 

5,379,200 

1,184,600 

1,299,800 

4,404.000 

4,079,400 

327,273 

287,561 

*85,565 

*74,376 

141,708 

1*3,185 

106,982 

98,284 

34.736 

24,901 

•  J, 557,457 
.  1,621,574 

1,308,656 

1,287,120 

248,801 

334.454 

248,003 

253,450 

5.402 

81,045 

382,130 

367,134 

211,976 

201,228 

*70,154 

165,906 

95,458 

100,968 

82,493 

72,413 

.  9,818,544 

.  10,130,407 

7,267,235 

8,526,584 

2,551,309 

1,603,823 

2,756,642 

2,594.573 

•276,088 

•858,828 

•  5,244,963 

•  4,984,350 

4,285,301 

4,075,001 

959,662 

909.329 

7*1,968 

500,836 

248,594 

409,413 

•  903,157 

.  858,914 

587,*  10 
559,*4* 

3*6,047 

299,773 

235.504 

233,290 

80,543 

66,483 

•  2,437,406 

.  2,094,282 

*,343,232 

1,262,610 

1. *11.353 
833,775 

530,923 

360,664 

580,430 

473.1*1 
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GENERAL  NEWS 


Construction  NeWs. 

CAMP  HILL,  ALA. — The  citizens  have  voted  to  issue  $10,000  in 
bonds,  the  proceeds  to  be  used  for  the  construction  of  an  electric  light 
plant. 

COLUMBL\X.\,  ALA. — J.  R.  White,  city  treasurer,  writes  that  at 
present  there  is  no  light  or  power  plant  in  the  village,  but  expects  that 
one  will  be  installed  soon. 

FORT  PAYNE,  ALA. — Plans  are  being  considered  for  the  erection 
of  a  hydro-electric  plant  on  Wills  Creek,  for  which  surveys  are  now 
being  made.  E.  C.  Drew,  of  Monroe,  La.,  is  interested  in  the  project. 

BATESVILLE,  .4RK. — Arrangements  are  being  made  to  install  a 
Z50-hp  Corliss  engine  and  generator  in  the  municipal  electric  light  and 
water  plant,  at  a  cost  of  about  $6,000. 

EARL,  ARK.— The  capital  stock  of  the  Earl  &  Tyronza  Telephone  & 
Telegraph  Company  has  been  increased  from  $10,000  to  $32,000. 

LITTLE  ROCK,  ARK. — Plans  arc  being  considered  by  L.  L.  Whitcomb 
to  establish  a  power  plant  ia  West  Little  Rock. 

AUBURN,  CAL. — The  promoters  of  the  .\nnie  Laurie  and  Alameda 
group  of  mines,  located  on  the  North  Fork  of  the  .\merican  River,  about 
six  miles  from  Colfax,  are  making  arrangements  to  install  a  i  so-hp 
electric  power  plant  on  the  property  for  the  purpose  of  developing  the 
mines  at  once. 

CmCO,  CAL. — The  Bay  Counties  Power  Company  is  contemplating 
the  erection  of  a  transmission  line  from  Hamilton  City  to  connect  with 
the  transmission  line  on  the  west  side. 

CHICO,  CAL. — Only  one  bid  was  received  by  the  City  Trustees  for 
the  franchise  applied  for  by  Frank  C.  Wilson,  representing  the  Sierra 
Electric  Power  Company  for  the  distribution  of  electricity  in  Chico,  which 
was  submitted  by  the  above  company.  The  franchise  was  sold  for  $So. 

CORNING,  CAL. — The  Northern  Electric  Power  Company  is  making 
arrangements  to  increase  its  supply  of  electrical  energy  in  Corning  and 
surrounding  country  from  2000  to  6000  hp.  The  increase  is  made  to 
meet  the  demand  for  electricity  for  pumping  purposes  throughout  the 
Maywood  Colony.  The  company  is  rebuilding  its  old  lines  and  erecting 
new  transmission  lines  throughout  the  town. 

FORT  BR.\GG',  C.AL. — The  Fort  Bragg  Electric  Light  Company  has 
decided  to  enlarge  its  electric  light  plant  and  will  install  a  750-kw  gen¬ 
erator  and  steam  turbine  during  the  summer.  The  company  will  also 
erect  another  transmission  line  from  Fort  Bragg  to  Mendocino  to 
improve  the  service. 

LEMOORE,  CAL. — The  City  Council  is  considering  the  question  of 
granting  a  franchise  to  the  San  Joaquin  Light  &  Power  Company,  of 
Fresno,  Cal.,  to  furnish  electricity  in  this  city,  and  also  the  sale  of  the 
municipal  electric  light  plant  to  the  company  in  connection  with  the  deal. 
The  Council  has  authorized  the  city  attorney  to  draw  up  a  resolution  for 
the  sale  of  the  plant  and  to  allow  the  company  to  enter  the  city  without  a 
franchise. 

LOS  ANGELES,  C.\L. — The  Kern  River  Mining  &  Power  Company 
proposes  to  construct  a  dam  this  summer  below  the  Kern  River  Power 
Company  to  furnish  power  to  generate  electricity  to  operate  a  stamp 
mill  which  the  company  is  to  build. 

P.\LO  ALTO,  C.\L. — The  City  Council  is  considering  the  question  of 
issuing  bonds  to  the  amount  of  $57,000,  the  proceeds  to  be  used  for 
extensions  and  improvements  to  the  municipal  electric  light  and  water 
works  systems,  the  erection  of  garbage  crematory,  fire  alarm  system,  etc. 

PLACERVILLE,  CAL. — The  Hodens  Mining  &  Electric  Company  is 
making  arrangements  to  start  the  preliminary  work  on  the  development 
of  its  properties  at  Fairplay.  The  company  contemplates  the  construction 
of  a  large  electric  power  plant  on  the  Cosumnes  River.  R.  D.  Caldwell 
is  superintendent. 

S.\N  FR.\NCISCO,  CAL. — District  Judge  Van  Fleet,  of  the  United 
States  Circuit  Court,  has  ordered  the  sale  of  the  properties  of  the  Stanis¬ 
laus  Electric  Power  Company  and  the  Tuolumne  Water  Power  Company 
to  be  sold  to  the  highest  bidder  at  the  county  court  house  at  Sonora,  Cal., 
May  10,  to  satisfy  the  mortgage  of  the  Knickerbocker  company. 

SAN  JOSE,  C.\L. — Bids  will  be  received  by  the  State  Department  of 
Engineering,  State  Capitol,  Sacramento,  Cal.,  until  April  24  for  con¬ 
struction  of  State  Normal  School  Building,  as  follows;  First — Building 
complete,  excluding  power  house  and  plant.  Second — Building  complete, 
except  auditorium  part,  but  including  power  house  and  plant  complete. 
Third — Building  complete,  except  auditorium  part.  Fourth — Power  house 
and  plant  complete.  Plans  and  specifications  may  be  seen  at  the  State 
Normal  School,  San  Jose,  Cal.,  or  at  the  State  Engineering  Department, 
Sacramento,  Cal.  N.  Ellery  is  State  engineer. 

SANTA  BARBAR.\,  CAL. — Application  has  been  made  to  the  Board 
of  Supervisors  by  S.  A.  Moss  for  a  franchise  U>  operate  an  electric 
railway  between  Manzanita  station,  near  Mill  Valley  Junction,  to  a  point 
above  Coyote  Creek. 


VALLEJO,  CAL. — Bids  will  be  received  until  May  4  by  the  Bureau 
of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C.,  for 
furnishing  at  the  Navy  Yard,  Mare  Island,  Cal.,  a  40-ton,  four-motor, 
electric,  overhead  traveling  crane  as  per  schedule  1104. 

DENVER,  COL. — The  Northern  Colorado  Power  Company  has  decided 
to  make  extensions  to  its  distributing  system  in  the  Longmont-Greeley 
district  for  the  purpose  of  furnishing  electricity  to  farmers  in  that  district 
for  pumping.  The  cost  of  the  work  is  estimated  at  $150,000.  W.  J. 
Barker  js  president  and  George  Best,  secretary. 

DENVER,  COL. — A  special  meeting  of  the  stockholders  of  the  Tcllu- 
ride  Power  Company  has  been  called  for  May  4,  it  is  said,  for  the  pur¬ 
pose  of  authorizing  the  directors  to  sell  or  lease  its  water  rights.  The 
company  has  built  up  a  system  of  1 1  power  plants  in  Colorado,  Utah  and 
Idaho,  and  will  ultimately  have  a  combined  output  of  more  than  125,000 
hp.  The  company  owns  four  plants  in  Colorado  and  six  in  Utah  and 
Idaho,  and  has  just  installed  the  units  in  a  plant  135  miles  north  of  Salt 
Lake  City,  which  has  an  output  of  20,000  hp.  Its  transmission  lines  are 
now  erected  to  Salt  Lake  City.  The  plant  will  ultimately  develop 
80,000  hp. 

DENVER,  COL. — ^The  large  electric  power  plant  of  the  Central  Colo¬ 
rado  Power  Cotnpany,  located  at  Shoshone,  near  Glenwood  Springs,  is 
nearing  completion  and  will  soon  furnish  electricity  in  Denver.  The 
company  has  awarded  the  contract  for  the  erection  of  a  substation  near 
Denver  to  Charles  J.  Sheely,  which  will  cost  about  $50,000.  The  Denver 
Gas  &  Electric  Company  will  distribute  all  the  power  furnished  in  this 
city  by  the  company.  It  is"  expected  to  have  the  plant  completed  by 
June  1. 

DURANGO,  COL. — The  property  of  the  Animas  Power  &  Water 
Company  was  purchased  April  i  by  W.  N.  Vaile,  of  Denver,  for  $750,000 
for  the  bondholders.  The  company  will  be  reorganized,  with  a  capital 
stock  of  $1,000,000  and  bond  issue  of  $4,000,000.  S.  Z.  Mitchell  is  at 
the  head  of  the  reorganization  committee.  The  company  has  a  4,000-hp 
plant  and  supplies  electricity  in  Silverton  and  surrounding  towns  and  to 
mining  properties  located  in  that  district. 

HOLLY,  COL. — The  City  Council  has  authorized  the  purchase  of 
machinery  and  equipment  for  a  municipal  electric  light  plant  to  cost 
about  $10,000,  contracts  for  which  have  already  been  placed. 

DANIELSON,  CONN. — The  Quinnebaug  Company  has  installed  an 
electric  generator  in  its  mill  to  furnish  electricity  to  operate  its  new 
spinning  frames. 

GL.\STONBURY,  CONN. — The  Senate  has  passed  the  bill  amending 
the  charter  of  the  Glastonbury  Power  Company  permitting  it  to  lease 
the  plant  of  the  Manchester  Light  &  Power  Company. 

W.\TERBURY,  CONN. — .Xnnouncement  has  been  made  by  B.  S.  Bur¬ 
rell,  business  manager  of  the  Connecticut  Company,  of  a  reduction  in  the 
price  of  electricity  for  electric  signs.  The  rate  will  be  $1.80  per  year 
for  each  4-cp  lamp  in  the  sign  to  burn  for  five  hours  each  night. 

WATERBURY,  CONN. — The  Business  Men’s  Association  is  consider¬ 
ing  a  proposition  to  install  additional  lamps  on  Grand  Street  from  Bank 
Street  to  the  new  depot.  The  proposal  involves  the  erection  of  poles  and 
installation  of  underground  conduits  by  the  association,  the  subsequent 
cost  of  maintenance  to  be  paid  by  the  city. 

WOODSTOCK,  CONN. — ^The  Putnam  Light  &  Power  Company,  of 
Putnam,  Conn.,  has  applied  to  the  Selectmen  for  a  charter  to  supply 
electricity  in  the  town  for  lamps.  The  company  now  furnishes  electricity 
for  power  purposes  in  Woodstock,  but  has  no  charter  to  do  business, 
and  under  the  present  arrangements  the  company’s  rights  can  be  revoked 
by  giving  a  notice  of  30  days. 

WASHINGTON,  D,  C. — Bids  will  be  received  at  the  Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department,  Washington,  D.  C.,  until  April  27 
to  furnish  at  the  navy  yard  and  naval  stations  as  follows:  Washington, 
D.  C;  Schedule  1 133— electrical-driven  plate-bending  roll,  etc.  Also 
until  May  ii  as  follows:  Brooklyn,  N.  Y.,  Schedule  1136 — 7x75  lb. 
soft-rolled  sheet  copper,  etc.  Applications  for  proposals  should  desig¬ 
nate  the  number  desired  by  number. 

QUINCY,  FLA. — The  citizens  will  vote  April  27  on  the  proposition  to 
issue  $9,000  in  bonds,  the  proceeds  to  be  used  for  improvements  to  the 
municipal  electric  light  plant.  B.  A.  Puckett  is  superintendent  water  and 
light  plant. 

SARASOTA,  FLA. — H.  P.  Porter  and  associates  have  been  granted  a 
franchise  by  the  City  Council  to  construct  and  operate  an  electric  light 
plant. 

ALBANY,  GA. — A  company  has  been  organized  at  Albany  under  the 
name  of  the  Albany  Cotton  Mills  and  proposes  to  erect  a  mill  and  install 
10,000  spindles,  300  looms  and  a  400-hp  power  plant  for  steam  or  electric 
drive.  The  company  is  capitalized  at  $250,000.  W.  W.  Pace  is  president 
of  the  company  and  John  A.  Betjeman,  treasurer. 

ATLANTA,  GA. — We  are  informed  that  plans  are  being  made  by  the 
Atlanta  Northeastern  Railroad  Company  to  commence  work  on  its  pro¬ 
posed  railway  connecting  Atlanta,  Roswell,  Alpharette  and  Cumming, 
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during  the  coming  summer.  The  road  will  be  about  47  miles  in  length 
and  will  be  used  for  both  freight  and  passenger  service.  Steam  will  be 
used  for  freight,  and  it  is  probable  that  either  electricity  or  gasoline 
motors  will  be  used  for  passenger  service.  J.  L.  Murphy  is  secretary. 

C  EDARTOWN,  G.\. — The  Board  of  Water  &  Light  Commissioners  has 
awarded  contracts  for  equipment  for  the  municipal  electric  light  and 
water  plant,  which  includes  a  150-hp  Erie  Ball,  cross-compound  engine 
direct  connected  to  a  105-kw,  three-phase,  60-cycle,  2300-volt  Crocker- 
Wheeler  generator,  which  will  double  the  output  of  the  plant.  W.  T. 
Hardy  is  superintendent. 

COLUMBUS,  GA. — The  plant  of  the  Perkins  Hosiery  Mills  will  be 
enlarged.  The  company  now  operates  5000  spindles  and  250  knitting 
machines,  driven  by  electricity. 

LA  GR.^NGE,  GA. — Contracts  have  been  awarded  for  the  installation 
of  the  power  plant  for  Unity  Cotton  Mills  No.  2,  which  is  now  being 
erected  in  La  Grange.  Fuller  E.  Callaway  is  interested  in  the  project. 

MANCHESTER,  GA. — Contracts  have  been  awarded  for  the  power 
plant  of  the  Manchester  Cotton  Mills  now  under  construction  in  this 
place.  Fuller  E.  Callaway  is  interested  in  the  enterprise. 

CHICAGO,  ILL. — The  Local  Telephone  Company  has  increased  its 
capital  stock  from  $10,000  to  $60,000.  The  main  office  of  the  company 
has  been  changed  from  Martinton  to  Chicago. 

CHIC.AGO,  ILL. — Bids  will  be  received  by  William  Carroll,  city  elec¬ 
trician,  at  his  office,  76  Fifth  Avenue,  Chicago,  Ill.,  until  April  24,  for 
furnishing  the  Department  of  Electricity,  City  of  Chicago,  with  2,060,000, 
more  or  less,  arc-lamp  electrodes,  in  accordance  with  specifications  on 
file  in  the  above  office  and  in  approximately  the  following  quantities: 
1,400,000  14-in.  X  ^-in.  copper-coated  electrodes;  150,000  12-in.  x  j4-in. 
copper-coated  electrodes;  45,000  lo-in.  x  yi-in.  (plain)  forced  electrodes; 
45,000  12-in.  X  (plain)  forced  electrodes;  180,000  12-in.  x  .510-in. 

to  .520-in.  cored  electrodes;  180,000  12-in.  x  .510-in.  to  .520-in.  solid 
high-grade  electrodes;  60,000  12-in.  x  .510-in.  solid  high-grade  electrodes, 
special  gage.  Proposals  must  be  made  out  upon  blanks  furnished  by  the 
city  electrician. 

DEK.ALB,  ILL. — The  DeKalb  Midland  Railway  Company  expects  to 
commence  work  on  the  construction  of  its  proposed  electric  railway  from 
DeKalb  to  Sandwich  about  July  i.  Electricity  for  operating  the  road 
will  be  purchased.  John  F.  Pearce,  of  Chicago,  is  president. 

EAST  ST.  LOUIS,  ILL. — The  City  Council  has  granted  the  Consumers’ 
Electric  Light,  Heat  &  Power  Company  another  90  days  to  erect  its  plant 
and  transmission  system  preparatory  to  supplying  electricity  for  lamps 
and  motors  in  East  St.  Louis.  Under  the  terms  of  the  franchise  the 
company  was  to  have  its  plant  ready  for  service  April  13. 

K.\NKAKEE,  ILL. — The  capital  stock  of  the  Kankakee  Electric  Rail¬ 
way  Company  has  been  increased  from  $100,000  to  $200,000. 

KEWANEE,  ILL. — The  Galesburg  &  Kewanee  Electric  Railway  Com- 
p.Tny  is  reported  to  be  making  plans  for  extending  its  railway  from 
Galva  to  Galesburg,  i;i.  R.  H.  Hayward  is  general  manager. 

OREGON,  ILL. — Arrangements  are  being  made  to  enlarge  and  improve 
the  plant  of  the  Oregon  Electric  &  Power  Company,  which  will  involve 
an  expenditure  of  about  $100,000.  The  plant  was  purchased  so:ne  time 
ago  by  A.  M.  Searles,  of  Chicago,  Ill. 

BR.VZIL,  IND. — The  Citizens’  Telephone  Company  and  the  Bell  Tele¬ 
phone  Company  have  been  consolidated  and  hereafter  operates  as  one 
system.  The  Citizens  company  will  take  over  the  property  of  the  Bell 
company  in  this  city  and  county,  the  consideration  being  $100,000. 
While  the  management  of  the  company  and  system  rem.ains  with  the 
local  people  it  is  understood  the  Bell  company  obtains  a  toll  line  station 
and  will  get  a  large  share  of  the  toll  business  from  the  patrons  of  the 
local  system. 

HAMMOND,  IND. — The  Calumet  Traction  Company,  which  was  re¬ 
cently  incorporated  to  construct  an  electric  railway  from  Hammond  to 
East  Chicago,  North  Calumet  and  Center,  has  changed  its  name  to  that 
of  the  Indiana  &  Chicago  Traction  Company.  W.  J.  Riley,  of  East 
Chicago,  is  secretary. 

INDI.\N.\POLIS,  INI). — The  Board  of  Public  Works  has  granted  the 
Indianapolis  Telephone  Company  permission  to  construct  a  conduit  sys¬ 
tem  and  set  poles  in  streets  and  alleys  to  extend  its  system  throughout 
the  Irvington  territory,  where  a  new  exchange  building  will  be  erected. 

IN’DIAN.APOLIS,  IND. — The  Board  of  Public  Works  has  awarded 
the  contract  for  the  construction  of  the  new  city  hall  building  to  the 
Westlake  Construction  Company,  of  St.  Louis,  Mo.,  for  $510,000.  The 
bids  for  electric  wiring  were  rejected.  New  specifications  will  be  pre¬ 
pared  immediately  for  heating  and  electrical  work.  Rubush  &  Hunter 
are  the  architects. 

LOG.^NSPORT,  IND. — Plans  are  being  eonsidered  for  the  construc¬ 
tion  of  an  electric  railway  about  60  miles  in  length.  Application  will 
soon  be  made  for  a  charter  for  the  company,  which  will  be  known  as 
the  Logansport.  Bass  Lake  &  Laport  Electric  Company.  James  C. 
Fletcher,  John  W.  Long,  Peter  Hcnderweele,  Henry  C.  Schrecker  and 
C.  H.  Peters  are  interested  in  the  enterprise. 

NEW  CASTLE,  IND. — Plans  and  specifications  are  being  prepared 
for  the  completion  of  the  Indianapolis,  Newcastle  &  Toledo  Electric 
Railway,  bids  for  the  construction  of  which  will  be  received  about  May  i. 
The  Union  Trust  Company  of  Indianapolis  is  receiver  for  the  company. 
The  receiver  has  petitioned  the  Superior  Court  for  permission  to  issue 
receiver’s  certificates  not  exceeding  $450,000  to  pay  for  the  work. 


WARSAW,  IND. — Negotiations  are  under  way  for  the  purchase  of 
the  rights  of  the  Huntington  &  Goshen  Railway  by  J.  J.  Burns  and 
others,  of  Chicago,  Ill.,  which  were  recently  purchased  by  J.  P.  Dolan, 
of  Syracuse,  at  sheriff’s  sale.  This  route  will  form  a  connecting  link 
for  electric  railway  service  between  Fort  Wayne  and  Chicago  by  way 
of  South  Bend.  « 

SILVER  CITY,  lA. — The  Mills  County  Telephone  Company  has  been 
absorbed  by  the  Independent  company,  of  Council  Bluffs.  The  new  com¬ 
pany  will  improve  the  present  lines  and  also  proposes  to  make  large 
extensions  in  toll  lines. 

SPIRIT  LAKE,  lA. — The  Midland  Telephone  Company  contemplates 
building  a  new  exchange  in  Spirit  Lake. 

UNION,  lA. — The  Union  Electric  Light  Company  is  reported  to  have 
awarded  a  contract  for  the  installation  of  its  plant  to  the  Minneapolis 
Steel  &  Machinery  Company,  of  Minneapolis,  Minn.  Contracts  have  also 
been  awarded  for  the  erection  of  the  distribution  system. 

FT.  RILEY,  KAN. — The  contract  for  extension  to  the  lighting  system 
at  Fort  Riley  has  been  awarded  to  R.  L.  Sparks,  Long  Building,  Kansas 
City,  Mo.,  for  $5,600.  Captain  W.  M.  Whitman  is  constructing  quarter¬ 
master. 

GL.\SCO,  KAN. — The  question  of  establishing  an  electric  light  plant 
and  water  works  system  in  Glasco  is  under  consideration. 

BELLEV’UE,  KY. — The  city  is  advertising  for  bids  for  a  lo-year 
franchise  to  erect  an  electric  plant  and  transmission  system  to  furnish 
electricity  for  lamps  and  motors  in  Bellevue.  Under  the  terms  of  the 
ordinance  the  plant  is  to  be  in  operation  not  later  than  Sept,  t,  1909, 
and  within  one  year  to  have  its  system  installed  to  furnish  electrical 
service  in  all  parts  of  the  city,  which  is  now  served  by  the  Union  Light, 
Heat  &  Power  Company.  George  Trunnel,  Jr.,  is  city  clerk. 

GLASGOW,  KY. — The  capital  stock  of  the  Glasgow  Telephone  Com¬ 
pany  has  been  increased  from  $10,000  to  $25,000. 

LOUISVILLE,  KY. — Arrangements  are  being  made  by  B.  F.  .\very  & 
Company,  150  Main  Street,  Louisville,  for  the  construction  of  an  entire 
new  plant.  A  power  plant  wjll  be  installed,  the  equipment  of  which  will 
include  boilers  and  engines  to  supply  700  hp,  automatic  sprinkler  system, 
electrical  and  other  equipment.  Plans  and  specifications  are  being  pre¬ 
pared  by  George  M.  Brill,  Marquette  Building,  Chicago,  Ill. 

H.\GERSTOWN,  MD. — The  Hagerstown  Silk  Company  is  planning  to 
erect  an  addition  to  its  mill  and  will  require  special  silk  machinery, 
electric  motors,  wiring,  transmission  equipment,  etc.  The  present  plant 
is  operated  by  electricity. 

.'\TTLEBORO,  MASS. — It  is  reported  that  John  Joyce,  of  Andover, 
Mass.,  who  is  prominently  connected  with  electric  light  corporations 
throughout  Massachusetts,  has  purchased  a  large  block  of  stock  of  the 
.Attleboro  Steam  &  Electric  Company.  Mr.  Joyce  will  assume  control  of 
the  plant  in  the  near  future.  .Associated  with  him  is  Vincent  Gold- 
thwaite,  of  Wellesley,  Mass.,  who  will  have  active  management  of  the 
company. 

AYER,  M.ASS. — The  town  of  .Ayer  and  the  Massachusetts  Lighting 
Company  have  finally  come  to  an  agreement,  whereby  the  company  is  to 
furnish  electricity  for  lighting  the  town.  Under  the  terms  of  the  contract 
the  company  is  to  furnish  125  street  lamps  at  an  annual  cost  of  $2,350. 
The  streets  of  the  town  have  been  lighted  by  gasoline  since  last  October. 

BOSTON.  M.ASS. — Mayor  Hibbard  has  not  yet  signed  the  contract 
with  the  Edison  Electric  Illuminating  Company  for  lighting  the  city  for 
five  years  as  reported  in  the  issue  of  April  15.  The  Mayor  has  decided 
to  consult  with  experts  before  signing  the  contract.  Under  the  new 
contract  the  rate  for  arc  lamps  will  be  $103.51,  of  which  there  are  3183. 
The  present  price  is  $124.10. 

NORTH  DANA,  M.ASS. — The  citizens  have  voted  to  appropriate  $800 
for  street  lighting.  The  electric  light  plant,  which  is  owned  by  Mr. 
Mason,  is  expected  to  be  ready  to  put  in  operation  in  about  10  days. 

PEABODY,  M.ASS. — .At  the  annual  town  meeting  held  April  13  the 
citizens  voted  to  appropriate  $58,000  to  enlarge  the  municipal  electric 
light  plant. 

PITTSFIELD,  M.ASS. — The  Berkshire  Street  Railway  Company  has 
petitioned  the  Massachusetts  State  Railroad  Commission  for  permission 
to  is.sue  $248,000  in  bonds,  the  proceeds  to  be  used  to  retire  outstanding 
obligations  and  for  the  construction  of  an  extension  at  Cheshire  Harbor, 
for  bridge  repairs  and  reconstruction  near  Farnham  Station,  Cheshire. 

PITTSFIELD,  M.ASS. — The  Pittsfield  Electric  Company  has  notified 
the  City  Council  that  the  arc  lamps  in  the  section  of  the  city  where 
underground  wires  are  to  be  placed  would  cost  $99  each  per  year,  which 
is  $20  more  than  the  present  price.  It  is  estimated  that  when  the  wires 
are  all  underground  it  will  cost  the  city  $1,300  additional  for  street  lamps. 

STOUGHTON,  M.ASS. — The  Edison  Electric  Illuminating  Company, 
of  Brockton,  has  filed  a  petition  with  the  Board  of  Selectmen  a.sking  for 
permission  to  generate  and  supply  electricity  and  gas  for  lamps,  heat  and 
motors  in  Stoughton. 

WINCHESTER,  MASS. — The  special  committee  appointed  by  the  town 
to  investigate  the  question  of  lighting  the  streets  by  electricity  has  re¬ 
ported  in  favor  of  making  a  contract  with  the  Edison  Electric  Illuminating 
(Company,  of  Boston,  Mass.,  for  a  term  of  10  years,  instead  of  a  short 
term  or  yearly  contract. 
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CADILLAC,  MICH. — Th«  Western  Michigan  Power  Company  has 
purchased  1040  acres  of  land  for  flowage  rights  along  the  Manistee  River, 
in  Greenwood  and  Liberty  townships,  in  Wexford  County. 

DETROIT,  MICH. — The  Michigan  Central  Railroad  Company  has 
placed  orders  with  the  General  Electric  Company,  Schenectady,  N.  Y., 
for  six  electric  locomotives  to  be  used  to  operate  its  trains  through  the 
tunnel  under  the  Detroit  River  at  Detroit.  Electricity  for  operating  the 
trains  will  be  supplied  by  the  Detroit  Edison  Company.  The  railroad 
company  will  erect  a  substation  near  the  tunnel  on  the  Detroit  side  of 
the  river.  It  is  expected  to  have  the  tunnel  ready  for  operation  about 
Dec.  I,  1909. 

HILLSDALE,  MICH. — ^The  citizens  have  voted  against  the  proposition 
to  issue  $10,000  in  bonds,  the  proceeds  to  be  used  to  enlarge  the  mu¬ 
nicipal  electric  light  plant.  The  plant  is  now  badly  overloaded,  and 
unless  additional  equipment  is  installed  the  plant  will  not  be  able  to  meet 
the  demands  made  upon  it  during  the  winter  season.  It  is  expected  that 
a  special  election  will  be  held,  when  the  bond  issue  will  be  again  sub¬ 
mitted  to  the  people. 

IRON  RIVER,  MICH. — Plans  and  specifications  are  being  prepared  by 
the  Menominee  Range  Power  &  Development  Company  for  the  construc¬ 
tion  of  a  dam  and  electric  power  plant  at  Saunders  at  a  cost  of  about 
$20,000.  I.  W.  Byers,  of  Iron  River,  is  attorney  for  the  company. 

ANOKA,  MINN. — Plans  have  been  prepared  by  William  Pierce  Cowles, 
engineer,  Minneapolis,  Minn.,  for  the  construction  of  an  electric  light 
plant  and  water  works  system  in  Anoka. 

FERGUS  FALLS,  MINN. — The  Northwest  Telephone  Company  is  plan¬ 
ning  extensive  improvements  to  its  system  in  Fergus  Falls,  which  will 
involve  an  expenditure  of  about  $43,000  and  will  include  the  installation 
of  a  new  switchboard,  underground  conduit,  aerial  cable  work  and  other 
equipment. 

MINNEAPOLIS,  MINN. — At  a  joint  meeting  of  the  Linden  Hills  and 
Harriet  Heights  Improvement  associations,  held  April  i,  it  was  voted 
to  drop  plans  to  organize  a  local  company,  provided  the  Minneapolis 
General  Electric  Company  would  furnish  the  service.  A  committee  was 
also  appointed  to  see  what  the  company  would  do  in  regard  to  the  ex¬ 
tension  of  the  Bryant  Avenue  car  line  across  the  foot  of  Lake  Harriet. 

MERIDIAN,  MISS. — Contracts  have  been  awarded  by  the  Alden  Knit¬ 
ting  Mills,  of  New  Orleans,  for  the  construction  of  buildings  for  the 
Meridian  mill  to  the  Rubush-Dabbs  Construction  Company,  of  Meridian. 
The  plant  will  be  known  as  the  Priscilla  Mill,  capitalized  at  $30,000, 
and  will  be  operated  by  electricity. 

CALIFORNIA,  MO. — A.  W.  Carver,  of  Neosho,  Mo.,  has  been  granted 
a  franchise  to  operate  an  electric  light  plant  in  California.  It  is  said 
that  the  local  plant  will  be  purchased  and  improvements  made  to  the 
system. 

PATTON  SBURG,  MO. — The  proposition  to  establish  an  electric  light 
plant  in  Pattonsburg  will  be  submitted  to  a  vote  of  the  people  at  an 
election  to  he  held  soon. 

BIG  TIMBER,  MONT. — Bids  will  he  received  by  the  Boulder  Tele¬ 
phone  Company  until  May  for  the  reconstruction  of  34  miles  of  the  East 
&  Main  Boulder  Telephone  Company’s  line. 

OMAHA,  NEB. — We  are  informed  that  the  Nebraska  Traction  & 
Power  Company  expects  to  have  its  proposed  electric  railway  from 
Omaha  through  South  Omaha,  Ralston  to  Pappillion  in  operation  within 
30  days.  Electricity  for  operating  the  railway  will  be  purchased  from 
the  Omaha  Electric  Light  &  Power  Company,  which  will  be  transmitted 
to  Ralston,  where  a  substation  will  be  built.  W.  W.  Crist  is  general 
manager. 

HOBOKEN,  N.  J. — Bids  will  be  received  until  April  28  for  terms  of 
one,  two  and  five  years,  for  furnishing  electric  arc,  gas,  hydro-carbon  or 
other  lamps  for  the  city  of  Hoboken,  according  to  the  specifications  on 
file  in  the  office  of  the  city  clerk.  James  H.  Londrigan  is  city  clerk. 

JERSEY  CITY,  N.  J. — Plans  are  being  made  by  the  Business  Men’s 
Association  for  lighting  Monticello  Avenue  from  Communipaw  to  Fair- 
view.  It  is  proposed  to  erect  arches  for  lamps  along  the  street. 

LONG  BRANCH,  N.  J. — Consumers  of  electricity  for  lamps  residing 
between  Monmouth  Beach  and  Lower  Moor  have  been  notified  that  the 
service  will  be  discontinued  on  and  after  April  26.  Owing  to  a  recent 
order  of  the  court,  the  Consolidated  Gas  Company,  which  is  furnishing 
the  service,  must  remove  its  wires  from  the  New  Jersey  Central  Railroad 
Company’s  poles.  In  order  to  furnish  the  service  the  company  will  have 
to  secure  a  new  right  of  way. 

NEWARK,  N.  J. — The  Market  Street  Merchants'  Improvement  Asso¬ 
ciation  has  notified  the  Board  of  Works  of  the  acceptance  of  the  city’s 
terms  upon  which  a  contract  for  the  illumination  of  Market  Street  with 
flaming  arc  lamps  may  be  made.  The  plan  submitted  by  the  board  pro¬ 
vides  for  the  maintenance  of  58  lamps  between  Pierson’s  Alley  and  the 
Pennsylvania  Railroad  at  a  cost  of  $300  per  lamp  per  year,  the  Merchants’ 
Association  to  pay  the  city  the  difference  between  that  rate  and  the  $70 
rate  paid  for  the  type  of  lamp  now  in  use. 

PERTH  AMBOY,  N.  J. — It  is  reported  that  the  merchants  on  Smith 
Street,  between  State  and  High  Streets,  have  decided  to  install  a  small 
electric  light  plant  to  supply  electricity  to  light  the  stores  in  the  block 
and  for  20  street  flaming  arc  lamps  which  will  soon  be  installed.  A 
committee  composed  of  Harold  L.  Hall,  C.  A.  Sexton,  Henry  McCullough, 
William  O’Donnell  and  John  K.  Sheehy  has  been  appointed  to  make 
arrangements  to  install  the  plant. 


DEMING,  N.  M. — The  Deming  Ice  &  Electric  Company  is  planning 
extensions  to  its  system,  with  a  view  of  furnishing  electricity  to  the 
farmers  in  this  vicinity  for  lamps  and  motors. 

FORT  BAYARD,  N.  M. — Sealed  proposals  will  be  received  until  May 
8  by  Capt  S.  P.  Vestal,  constructing  quartermaster,  U.  S.  A.,  for  elec¬ 
tric  wiring  in  three  double  sets  of  captains’  quarters,  nurses’  quarters, 
laundry  building  and  medical  storehouse  at  this  post. 

LAS  VEGAS,  N.  M. — The  plant  and  holdings  of  the  Las  Vegas  Rail¬ 
way  &  Power  Company  have  been  purchased  by  Dr.  J.  M.  Cunningham, 
president  of  the  San  Miguel  National  Bank,  for  $65,000  at  master’s  sale. 
The  sale  was  a  result  of  foreclosure  proceedings  brought  against  the 
company  by  the  Trust  Company  of  St.  Louis  County,  trustee,  to  satisfy 
a  mortgage  of  $313,000.  It  is  understood  that  Dr.  Cunningham  and 
associates  of  the  original  Las  Vegas  Light  &  Fuel  Company  are  asso¬ 
ciated  with  the  United  Sutes  Light  &  Traction  Company,  of  Denver, 
Col.,  in  the  purchase  of  the  property. 

ALBANY,  N.  Y. — ^The  Senate  has  advanced  to  the  third  reading  the 
bill  appropriating  $450,000  for  a  new  lighting  and  heating  plant  for  the 
capitol. 

AUBURN,  N.  Y. — Plans  are  being  considered  by  the  New  York, 
Auburn  &  Lansing  Railroad  Company  for  the  erection  of  a  power  plant 
on  Fall  Creek  on  the  Ithaca  end  of  its  railway. 

BALDWINSVILLE,  N.  Y.— The  Board  of  Village  Trustees  is  re¬ 
ported  to  be  considering  the  question  of  establishing  a  municipal  electric 
light  plant.  For  further  information  address  Joseph  Hines,  president. 

BELMONT,  N.  Y. — A  20-year  franchise  has  been  granted  to  J.  B. 
Murray  to  furnish  electricity  to  light  the  streets  of  Belmont. 

BROOKLYN,  N.  Y. — The  contract  for  condensing  equipment  and  pip¬ 
ing  for  a  looo-kw  alternator  at  the  New  York  navy  yard  has  been 
awarded  to  the  Walworth  Manufacturing  Company,  of  Boston,  Mass., 
for  about  $10,923. 

BUFFALO,  N.  Y. — Bids  will  be  received  by  the  Board  of  Trustees 
of  the  city  and  county  hall  until  May  i  for  furnishing  and  installing 
an  electric  power  plant,  including  steam  engines,  generators,  switch¬ 
boards,  a  complete  system  of  interior  wiring,  chandeliers,  lamps,  etc., 
in  the  city  and  county  hall.  Plans  and  specifications  are  on  file  and 
may  be  seen  at  the  office  of  the  superintendent  of  the  building.  Carl 
T.  Chester  is  secretary. 

CLIFTON  PARK,  N.  Y. — The  Public  Service  Commission,  Second 
District,  has  granted  the  Dwass  Electric  Company  permission  to  con¬ 
struct  a  power  plant  at  Gifton  Park  under  a  franchise  given  by  the 
Round  Lake  Association.  The  company  is  authorized  to  issue  $ao,ooo 
in  capital  stock. 

CORINTH,  N.  Y. — The  Public  Service  Commission,  Second  District, 
has  granted  the  Corinth  Electric  Light  &  Power  Company  permission  to 
purchase  from  Warren  Curtis,  Jr.,  the  power  station,  dam  and  franchises 
for  an  electric  light  plant  for  the  village  of  Corinth.  The  company  is 
also  authorized  to  issue  capital  stock  to  the  amount  of  $25,000. 

LESTERSHIRE,  N.  Y. — The  Board  of  Trustees  has  abandoned  the 
project  to  install  a  municipal  electric  light  plant  and  has  entered  into  a 
contract  with  the  Binghamton  Light,  Heat  &  Power  Company  for  a 
term  of  five  years.  The  company  is  to  furnish  arc  lamps  as  follows: 
For  the  first  year  the  lamps  will  cost  $80  each  per  year;  second  year, 
$75;  third  year,  $70;  fourth  year,  $65,  and  the  fifth  year,  $62.50.  The 
price  of  incandescent  lamps  has  been  reduced  to  $20  per  lamp  per  year 
for  the  entire  term  of  the  contract. 

MALONE,  N.  Y. — Work  has  commenced  on  the  construction  of  the 
proposed  electric  railway  between  Malone,  Westville,  Fort  Covington  and 
Dundee,  Que.,  a  distance  of  20  miles.  A  power  plant  will  be  built  three 
miles  north  of  Malone.  J.  H.  Scott  is  president  and  general  manager. 

ONEIDA,  N.  Y. — The  Madison  County  Gas  &  Electric  Company  con¬ 
templates  improvements  to  its  plant  which  will  involve  an  expenditure 
of  about  $25,000. 

ROCHESTER,  N.  Y. — The  project  to  construct  the  Genesee  &  Orleans 
Electric  Railway  from  Batavia  to  Oak  Orchard  Harbqy  on  Lake  Ontario, 
via  Albion,  30  miles  in  length,  has  been  revived  by  George  W.  Mische,  of 
Rochester,  N.  Y.,  with  a  view  of  commencing  construction  work  this 
summer.  The  road  will  be  standard  gauge  and  will  be  operated  by 
electricity  generated  by  Niagara  power. 

SYRACUSE,  N,  Y. — The  Rochester,  Syracuse  &  Eastern  Railroad  Com¬ 
pany  has  awarded  the  contract  for  the  construction  of  its  proposed  rail¬ 
way  from  a  point  between  Jordan  and  Memphis  to  Lakeland  to  I.  A. 
Hodge  &  Company,  of  Syracuse. 

WATERTOWN,  N.  Y. — The  Public  Service  Commission,  Second 
District,  has  authorized  the  Watertown  Light  &  Power  Company  to  issue 
its  common  stock  of  par  value  of  $455,000  in  place  of  the  capital  stock  of 
the  Watertown  Gas  Light  Company  and  the  Watertown  Light  &  Power 
Company,  which  were  recently  consolidated.  The  new  company  is  au¬ 
thorized  to  execute  and  deliver  a  $2,000,000  mortgage  upon  its  plants 
and  to  issue  bonds  to  the  amount  of  $1,557,500. 

ASHEVILLEl,  N.  C. — A  franchise  has  been  granted  to  George  E. 
Ladsbaw,  Gabriel  Cannon  and  A.  L.  White,  all  of  Spartansburg,  S.  C., 
for  the  construction  and  operation  of  a  power  plant  at  Potts  Shoals,  on 
Green  River,  located  about  seven  miles  from  Hendersonville.  The 
offices  of  the  company  will  be  located  at  Hendersonville.  The  company 
will  furnish  electricity  for  all  purposes. 
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CHARLOTTE,  N.  C. — A  franchise  to  construct  an  electric  railway  in 
Concord  and  Cabarus  County  has  been  granted  to  David  Barry,  of 
Amherst,  Mass.,  and  James  W.  Barry. 

HICKORY,  N.  C. — W  are  informed  that  preparations  are  being  made 
by  the  Hickory  Railway  Company  to  commence  work  on  the  construc¬ 
tion  of  its  proposed  electric  railway  within  the  next  two  months.  Plans 
are  under  way  for  the  construction  of  a  hydro-electric  plant  on  the 
Catawba  River.  The  proposed  railway  will  connect  Catawba  Springs, 
Newton,  Brookford,  Hildebran  and  Cliffs.  M.  E.  Thorton,  of  Hickory, 
is  president  and  general  manager. 

JONESBORO,  N.  C. — The  Leeco  Cotton  Mill  Company  has  been  or¬ 
ganized  and  has  acquired  the  mill  of  the  Clark  Manufacturing  Company, 
equipped  with  100  looms.  The  company  contemplates  increasing  the  out¬ 
put  of  the  mill  by  one-third  and  adopting  electricity  for  motive  power. 
D.  E.  Mclver,  of  Sanford,  N.  C.,  is  president,  and  J.  R.  Jones,  of  Jones¬ 
boro,  treasurer.  < 

WASHINGTON,  N.  C. — R.  W.  Marshall  &  Company,  of  the  Traction 
Engineering  Company,  of  New  York,  N.  Y.,  is  reported  to  have  secured 
the  contract  for  the  construction  of  the  electric  power  plant  for  the 
proposed  electric  railway,  of  which  F.  R.  Massey  is  general  manager. 
Rodman  &  Rodman,  of  Washington,  represents  the  holding  and  con¬ 
struction  company. 

FARGO,  N.  D. — At  an  election  held  April  4  the  citizens  voted  in  favor 
of  municipal  ownership  of  the  lighting  and  water  systems. 

CADIZ,  OHIO. — The  Wheeling,  Cadiz  &  Tuscarawas  Traction  Com¬ 
pany  will  award  contracts  about  May  15  for  the  construction  of  its 
proposed  electric  railway,  which  is  to  connect  Uhrichsville  and  Wheeling, 
W.  Va.,  a  distance  of  55  miles.  A.  E.  Townsend,  of  Cadiz,  is  president 
and  general  manager. 

CINCINNATI,  OHIO. — The  Springfield,  Wilmington  &  Cincinnati 
Railway  Company  has  drawn  a  mortgage  in  favor  of  the  Carnegie  Trust 
Company,  of  New  York,  N.  Y.,  to  secure  an  issue  of  $5,000,000  in  bonds, 
the  proceeds  to  be  used  to  purchase  a  right  of  way  from  Springfield  to 
Norwood,  and  to  construct  an  electric  railway  and  terminals.  B.  M.  Barr 
is  president  of  the  company  and  H.  D.  Emerson,  secretary. 

CLEVELAND,  OHIO. — The  Cleveland  Subway  Company  has  changed 
its  name  to  the  Cleveland  Underground  Rapid  Transit  Company  and 
has  asked  for  franchises  which  will  enable  it  to  connect  the  present  Broad¬ 
way  station  of  the  Nickel  Plate  Railway  with  the  central  part  of  the 
city  and  within  the  site  of  the  proposed  new  union  station  for  steam 
roads. 

COLUMBUS,  OHIO.— It  is  reported  that  the  Hocking  Valley  Rail¬ 
road  Company  is  contemplating  equipping  the  Puritan  Railroad  to  be 
operated  by  electricity  and  extending  the  electric  car  service  between 
Wellston  and  Hamden,  Ohio. 

D.WTON,  OHIO. — The  City  Railway  Company  is  planning  to  rebuild 
its  Fifth  Street  line  from  the  river  bridge  to  the  Pennsylvania  Railroad 
on  National  Avenue. 

DEFIANCE,  OHIO.— H.  H.  Parsons,  of  East  Aurora,  N.  Y.,  was  the 
successful  bidder  for  the  property  of  the  Peoples’  Gas  &  Electric  Com¬ 
pany,  of  this  city,  at  receiver’s  sale  April  15,  the  consideration  being 
$81,475,  which  is  two-thirds  of  the  appraisement.  The  property  consists 
of  an  electric  generating  plant  and  gas  plant,  together  with  several 
residences.  Mr.  Parsons  represented  a  group  of  bondholders  in  the 
purchase.  The  company  has  received  a  new  franchise  and  will  spend 
about  $35,000  in  improvements  on  the  plants. 

RICHWOOD,  OHIO. — An  election  will  be  held  on  May  lo  to  vote 
on  the  proposition  to  issue  $15,000  in  bonds,  the  proceeds  to  be  used  for 
the  construction  of  a  municipal  electric  light  plant. 

RICHWOOD,  OHIO. — R.  W.  Lent,  secretary  and  manager  of  the 
Richwood  Light,  Heat  &  Power  Company,  writes  that  should  the  company 
secure  a  new  contract  for  street  lighting  it  would  install  new  machinery 
and  practically  rebuild  its  plant. 

AMARILLO,  OKLA. — The  Amarillo  Water,  Light  &  Power  Company 
is  planning  to  install  a  400-hp  gas  producer  and  gas  engine  in  its  plant. 

EUGENE,  ORE. — A  company  has  been  incorporated,  with  a  capital 
stock  of  $300,000,  to  construct  an  electric  power  plant  on  the  McKenzie 
River  at  Hayden  Bridge.  F.  L.  Chambers  is  interested  in  the  project. 

PORTLAND,  ORE. — The  Western  Oregon  Trust  Company  has  peti¬ 
tioned  the  County  Commissioners  for  a  franchise  to  construct  an  electric 
railway  on  the  Barnes  Road,  extending  from  the  present  terminus. 

PORTL.\ND,  ORE. — The  Oregon  Electric  Railway  Company,  it  is  re¬ 
ported,  is  planning  to  make  improvements  to  its  system  this  year,  which 
will  involve  an  expenditure  of  about  $200,000.  The  company  is  also 
contemplating  extensions  to  its  system.  The  length  of  the  proposed  ex¬ 
tensions  is  about  90  miles.  G.  W.  Talbot  is  general  manager. 

SELMA,  ORE. — A  rural  telephone  company  has  been  organized  to 
erect  a  telephone  line  from  Deer  Creek  to  Grants  Pass.  E.  F.  Hathaway 
is  president  of  the  company. 

CHESTER,  PA. — The  City  Council  is  reported  to  have  decided  to  light 
the  streets  of  Upper  Darby  Township. 

CLARION,  PA. — Preliminary  surveys  are  being  made  for  the  pro¬ 
posed  electric  railway  to  connect  Clarion,  Sligo,  Rimersburg  and  East 
Brady,  which  is  to  be  built  by  the  Claiion  &  East  Brady  Electric 
Railway  Company. 


DONORA,  PA. — A  charter  authorizing  the  extension  of  the  Donora- 
Eldora  Street  Railway  to  Webster,  West  Newton,  West  Elizabeth  and 
Monogahela  has  been  filed  in  the  office  of  the  recorder. 

GROVE  CITY,  P.\. — W’e  are  informed  that  the  Slippery  Rock  & 
Grove  City  Electric  Railway  Company  will  be  prepared  to  let  contracts 
about  July  15  for  the  construction  of  its  electric  railway  between  Slip¬ 
pery  Rock  and  Grove  City,  a  distance  of  about  nine  miles.  The  power 
station  will  be  located  near  Grove  City.  The  company  will  furnish 
electricity  for  lamps  to  the  State  Normal  School  and  also  in  Slippery 
Rock.  J.  L.  Lovejoy  is  president. 

MONTOURSVILLE,  PA. — Negotiations  have  been  concluded  by  A.  L. 
Scholl,  J.  Harry  Spencer  and  Dr.  F'.  L.  Moyer,  of  Montoursville,  for  the 
purchase  of  the  Montoursville  passenger  railway  and  the  property  of  the 
Montoursville  Electric  Light,  Heat  &  Power  Company,  owned  by  the 
Railways  Company  General,  of  New  York,  N.  Y.  The  new  owners  will 
assume  active  control  of  the  companies  on  May  i. 

PERKASIE,  PA. — A  telephone  company  has  been  organized  in  Bed- 
minster  Township  to  construct  a  telephone  line  to  Deep  Run  and  other 
places.  The  officers  are:  W.  S.  Nichols,  president;  Joseph  Diehl, 
secretary,  and  John  H.  Nickel,  treasurer. 

STEELTON,  PA. — The  Pennsylvania  Steel  Company  is  building  an 
addition  to  its  main  steel  foundry,  the  equipment  of  which  will  include 
one  50-ton  and  one  30-ton  electric  traveling  crane,  new  core  ovens  and 
annealing  furnaces,  etc. 

CENTRAL  FALLS,  R.  I. — E.  H.  Barnes  &  Company,  of  New  York, 
N.  Y.,  are  reported  to  have  purchased  a  site  on  High  Street,  where  they 
will  erect  a  large  plant  for  weaving  silk.  Contracts  have  been  awarded 
for  the  construction  of  the  building  and  power  house,  which  calls  for  an 
expenditure  of  more  than  $100,000. 

ARLINGTON,  S.  D. — It  is  reported  that  the  Lake  Preston  Milling 
Company  contemplates  the  installation  of  an  electric  light  plant  and  will 
supply  electricity  to  light  the  city. 

MADISON,  S.  D. — At  an  election  to  be  held  soon  the  proposition  to 
issue  $16,000  in  bonds,  the  proceeds  to  be  used  for  improvements  to  the 
municipal  electric  light  plant,  will  be  submitted  to  the  people. 

ERWIN,  TENN. — Plans  are  being  prepared  by  Toney  &  Kirkpatrick 
for  the  development  of  water  property. 

GREENVILLE,  TENN. — P.  C.  Ottinger  is  reported  to  be  interested 
in  a  project  to  construct  a  hydro-electric  light  plant  on  the  French  Broad 
River. 

HUMBOLDT,  TENN. — The  Missouri,  Tennesee  &  Georgia  Railroad 
Company  has  again  taken  up  the  project  to  construct  an  electric  railway 
from  Humboldt  to  Dyersburg,  a  distance  of  35  miles.  A  power  station 
and  repair  shop  will  be  located  at  Humboldt.  The  company  will  also 
furnish  electricity  for  lamps  and  motors.  I.  H.  Dungan,  of  Humboldt,  is 
president  and  general  manager. 

NASHVIL1.E,  TENN. — Lee  Guggenheim,  who  has  purchased  the 
Crocker  Springs,  has  submitted  a  proposition  to  the  property  owners 
along  the  route  offering  to  construct  an  electric  railway  from  Nash¬ 
ville  to  Crocker  Springs,  along  White’s  Creek  pike,  providing  the  citi¬ 
zens  will  donate  the  right  of  way  for  the  entire  distance  and  subscribe 
to  $30,000  of  capital  stock.  The  proposed  road  will  be  12  miles  in 
length  and  will  connect  with  the  Nashville  Street  Railway  at  the  inter¬ 
section  of  White’s  Creek  and  Dickerson  pikes. 

AUSTIN,  TEX. — The  Galveston-Houston  Electric  Railway  Company 
has  hied  an  amendment  to  its  charter  increasing  its  capital  stock  from 
$3,000,000  to  $3,500,000. 

BROWNWOOD,  TEX. — The  plant  of  the  Brownwood  Electric  Com¬ 
pany  was  destroyed  by  hre  April  10. 

CALVERT,  TEX. — The  Calvert  Water,  Ice  &  Electric  Light  Company 
has  engaged  Louis  Block,  consulting  engineer,  45  East  Forty-second 
Street,  New  York,  N.  Y.,  to  prepare  plans  for  its  proposed  electric 
light  plant.  The  equipment  will  include  two  water  tube  boilers,  three 
generators  direct  connected  to  engine,  two  75  kw  and  one  25  kw.  The 
company  will  also  install  a  25-ton  ice  plant. 

DENISON,  TEX. — Preparations  are  being  made  by  the  Grayson  County 
Telephone  Company  to  enlarge  and  improve  its  local  system. 

EL  PASO,  TEX. — We  are  advised  that  the  El  Paso  &  Fort  Hancock 
Railway  Company  is  making  preliminary  arrangements  for  the  construction 
of  its  proposed  electric  railway  from  El  Paso  to  Fabens,  a  distance  of 
32  miles.  The  section  extending  from  El  Paso  to  Ysleta  will  be  built 
first.  The  company  will  soon  file  incorporation  papers.  C.  N.  Bassett  is 
president  of  the  company  and  W.  Cooley,  treasurer,  both  of  El  Paso. 

EL  PASO,  TEX. — Plans  are  being  made  by  the  El  Paso  Electric  Rail¬ 
way  Company  for  extensive  improvements  and  extensions  to  its  system 
this  year  which  will  involve  an  expenditure  of  about  $450,000.  The 
plans  call  for  an  extension  of  the  present  power  plant  at  a  cost  of 
about  $300,000  and  will  include  the  installation  of  a  2250-hp  steam 
turbine  with  auxiliaries  and  condensers  and  increase  the  output  of  the 
plant  from  3300  hp  to  5500  hp. 

FLATONIA,  TEX. — Paulus  &  Rhodes  are  reported  to  be  interested 
in  a  project  to  install  an  electric  light  plant. 

FORT  WORTH,  TEX. — The  Fort  Worth  Light  &  Power  Company 
contemplates  extending  its  transmission  lines  to  Glenwood,  Polytechnic 
Heights  and  Sycamore  Heights  to  furnish  electricity  for  lamps.  J.  C. 
Lord  is  superintendent. 
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FORT  WORTH,  TEX. — The  citizens  have  voted  to  issue  $50,000  in 
bonds,  the  proceeds  to  be  used  for  improvements  to  the  municipal  elec¬ 
tric  light  plant,  including  the  installation  of  about  400  additional  arc 
lamps. 

G.MNESVILLE,  TEX. — It  is  reported  that  the  Commercial  Club,  of 
Gainesville,  has  decided  to  accept  the  proposition  to  construct  a  street 
railway  in  Gainesville  submitted  by  capitalists.  A  committee,  composed 
of  J.  T.  Edwards,  W.  McKenzie,  R.  R.  Bell  and  S.  M.  King,  has  been 
appointed  to  complete  arrangements  for  the  proposed  railway.  Gasoline 
electric  cars  will  be  used. 

BR.ATTLFLBORO,  VT. — The  Connecticut  River  Power  Company  is  con¬ 
templating  furnishing  electricity  generated  at  its  plant  at  Vernon,  Vt., 
in  Worcester,  Mass.,  for  manufacturing  purposes.  The  company  has 
already  made  arrangements  to  supply  electricity  in  Gardner,  Fitchburg, 
Leominster,  Clinton  and  other  places.  The  transmission  lines  have  al¬ 
ready  been  erected  as  far  as  Clinton,  Mass. 

ACCOMAC,  VA. — It  is  reported  that  A.  J.  Liliston,  of  .\ccomac,  con¬ 
templates  the  installation  of  an  electric  light  plant  in  connection  with 
his  sawmill.  F.  E.  Reudiger  is  engineer. 

BRISTOL,  V^A. — The  City  Council  is  reported  to  be  considering  the 
question  of  installing  a  municipal  electric  light  and  power  plant. 

ELKTON,  VA. — W.  H.  Marshall,  it  is  said,  contemplates  the  installa¬ 
tion  of  an  electric  light  plant  with  sufficient  output  to  supply  from  400 
to  600  lamps,  to  be  operated  by  steam  or  water  power. 

BRISTOL,  VA.-TENN. — Theodore  Swann  is  interested  in  a  project 
to  supply  electricity  in  Bristol  for  power  purposes.  Mr,  Swann,  it  is 
said,  has  secured  options  on  power  sites  and  rights  of  way  and  has  se¬ 
cured  franchises  in  the  twin  Bristols  and  has  also  placed  contracts  for 
furnishing  electricity  for  lamps  and  motors  to  the  amount  of  $8o,,ooo 
per  year. 

CHEIIALIS,  WASH. — The  Twin  City  Light  &  Power  Company  has 
been  granted  a  franchise  by  the  City  Council  to  construct  and  operate 
an  electric  railway  in  Chehalis. 

PROSSER,  WASH. — The  farmers  of  the  Rattlesnake  country  have 
organized  what  is  to  be  known  as  the  Rattlesnake  bratveh  of  the  Benton 
Independent  Telephone  Company.  The  company  is  planning  to  erect  about 
25  miles  of  telephone  line  this  spring.  Arthur  Rothrock  is  president. 

SEATTLE,  WASH. — Steam  that  has  been  going  to  waste  in  the  city 
incinerator  plant  at  the  south  end  of  Lake  Union  is  now  being  utilized 
to  generate  electricity.  One  250-hp  generator  has  been  installed,  which 
furnishes  electricity  for  lighting  the  incinerating  plant,  operating  and 
lighting  the  city  asphalt  plant  and  driving  a  1,000,000-gal.  pump  recently 
installed  in  the  incinerating  plant.  Plans  are  being  considered  to  furnish 
electricity  for  lamps  to  nearby  buildings. 

WENATCHEE,  WASH. — Plans  are  being  made  by  the  Farmers  Tele¬ 
phone  &  Telegraph  Company  for  extensive  improvements  to  the  local 
service,  which  will  involve  an  expenditure  of  about  $15,000. 

PENNSBORO,  W.  V'A. — The  Consolidated  Electric  Company,*  of  Pitts¬ 
burgh,  Pa.,  has  applied  to  the  Council  for  a  franchise  to  establish  an 
electric  light  and  power  plant  in  Pennsboro.  J.  E.  Cunningham  is 
recorder. 

WESTON,  W.  \A. — George  1.  Keetier,  who  was  recently  granted  a 
franchise  to  operate  an  electric  railway  between  Weston  and  Bendale,  has 
applied  to  the  City  Council  for  a  franchise  in  Weston.  It  is  proposed  to 
build  a  power  station  in  Weston. 

ALLENTOWN,  WIS. — The  stockholders  of  the  Allentown-Kohlsville 
Telephone  Company  have  decided  to  increase  the  capital  stock  of  the 
company  from  $5,000  to  $15,000. 

SP.VRTA,  WIS. — Plans  have  been  prepared  by  Jacob  Cloos,  engineer, 
Milwaukee,  Wis.,  for  an  electric  light  plant,  to  cost  $10,000,  and  for  a 
combined  water  and  light  plant,  $18,000. 

FORT  YELLOWSTONE,  WYO. — The  contract  for  the  installation  of 
the  power  plant  at  this  post  has  been  awarded  to  the  D’Olier  Engineer¬ 
ing  Company,  of  Philadelphia,  Pa.,  for  $45,889.  Lieut.  G.  C.  Smith  is 
constructing  quartermaster. 

CALGARY,  ALB.,  CAN. — The  Province  of  Alberta  has  received  peti¬ 
tions  for  the  construction  of  approximately  3000  miles  of  telephone  line 
during  the  present  year  and  plans  have  been  accepted  for  some  900 
miles  of  line.  In  addition  to  the  rural  lines  a  trunk  system  will  be 
built  from  Medicine  Hat  to  Taber,  a  distance  of  90  miles,  and  an  addi¬ 
tional  wire  will  be  strung  on  the  circuit  connecting  Calgary,  Edmonton 
and  Fort  Saskatchewan. 

NELSON,  B.  C.,  CAN. — G.  C.  Hodge  has  submitted  an  offer  to  the 
City  Council  to  construct  the  proposed  telephone  line  to  Salmo. 

NELSON,  B.  C.,  CAN,— It  is  proposed  to  build  a  telephone  line  from 
Nelson  to  Salmo,  permission  having  been  obtained  from  the  Great 
Northern  Railway  for  use  of  its  telephone  poles  for  $5  per  pole  per 
annum. 

WVNCOUVER,  B.  C.,  CAN. — The  (ircat  Northern  Aluminum  Com¬ 
pany,  Montreal,  Que.,  has  been  awarded  a  contract  by  the  British  Colum¬ 
bia  Electric  Railway  Company  for  the  supply  of  300  miles  of  aluminum 
wire  for  the  transmission  of  electricity  for  $45,000. 

WINNIPEG,  MAN.,  CAN. — Contracts  have  been  awarded  by  the 
Board  of  Control  for  furnishing  and  installing  one  turbine  pu'np.  with  a 
capacity  of  25.000.000  gal.  per  24  hours,  and  one  350-hp  motor  to  the 


Northern  Electric  &  Manufacturing  Company  for  $11,000.  H.  W.  Ruttan 
is  city  engineer. 

WINNIPEG,  MAN.,  C.\N. — During  the  present  year  the  Manitoba 
Government,  it  is  said,  will  spend  some  $800,000  on  improving  and  ex¬ 
tending  its  telephone  system.  According  to  a  statement  made  by  one 
of  the  commissioners  $450,000  will  be  spent  on  material  and  $350,000 
on  labor.  The  work  will  be  divided  up  as  follows:  Underground  and 
aerial  work  in  Winnipeg,  $160,000;  two  new  exchanges  and  switchboards 
in  Winnipeg,  $110,000;  rural  and  farmers’  lines,  $270,000;  alterations 
and  additions  to  exchanges,  $104,000;  extensions  to  long-distance  lines, 
$156,000.  Tenders  will  be  called  for  the  various  supplies  from  time  to 
time  as  they  are  required. 

WINNIPEG,  MAN.,  C.\N. — .\t  the  annual  meeting  of  the  Winnipeg 
Electric  Railway  Cempany  it  was  decided  to  issue  $1,500,000  in  new 
stuck,  the  proceeds  to  be  used  for  extensions  and  improvements. 

BERLIN,  ONT.,  CAN. — The  citizens  voted  Apiil  12  in  favor  of  the 
by-law  to  raise  $40,000  for  the  hydro-electric  power  project. 

DUNNVILLE,  ONT.,  C.AN. — The  by-law  to  grant  a  bonus  to  the 
Dunnville,  Wellandport  &  Beamsville  Electric  Railroad  was  defeated  by 
the  ratepayers. 

HAMILTON,  ONT.,  CAN. — The  Court  of  Appeals  has  reversed  the 
judgment  of  Judge  Snider  fixing  the  price  to  be  charged  the  city  by 
the  Cataract  Power  Company  at  $85  per  lamp,  $15  less  than  the  city 
had  been  paying,  and  ordering  a  refund  to  the  city  of  $16,000.  The 
court  ordered  all  the  evidence  to  be  reheard. 

LONDON,  ONT.,  C.\N. — The  London  &  Northwestern  Railway 
Company,  which  proposes  to  construct  an  electric  railway  from  London 
to  Sarnia,  has  applied  to  the  Ontario  Legislature  for  a  charter.  The 
proposed  railway  will  be  about  114  miles  in  length. 

NEW  H.VMBURG,  ONT.,  CAN. — The  ratepayers  voted  in  favor  of 
granting  a  bonus  to  the  People’s  Electric  Railway  Company. 

NEWTONVILLE,  ONT.,  C.AN. — .An  indeiiendent  telephone  company 
has  been  organized  to  connect  Orono  and  Newtonville.  The  officers  are: 
W.  H.  Reid,  president;  Andrew  Sharpe,  vice-president,  and  Moses 
Cowan,  secretary  and  treasurer. 

ST.  M.ARY’S,  ONT.,  CAN.— The  township  of  Osborne  has  voted  to 
grant  a  bonus  to  the  St.  Mary’s  &  Western  Ontario  Railway  to  the 
extent  of  $20,000. 

TILSONBURG,  ONT.,  C.AN. — The  Tilbury  Telephone  Company  will 
at  once  order  the  necessary  supplies  for  th;  proposed  telephone  system 
.so  as  to  have  35  miles  of  the  line  in  operation  by  July. 

MONTRE.AI-,  QUE.,  CAN. — T.  M.  Kirkwood,  of  Toronto,  is  inter¬ 
ested  in  a  project  to  construct  an  electric  railway  from  Toronto  to 
Quebec. 

CONDIE,  SASK.,  CAN. — The  Condie  Rural  Telephone  Company  is 
completing  arrangements  for  the  construction  of  a  rural  telephone  sys¬ 
tem.  For  further  information  address  N.  Henderson,  secretary. 

PRINCE  .ALBERT,  SASK,,  CAN. — The  city  has  decided  to  develop 
water  power  at  Coal  Falls,  26  miles  south  of  here.  It  is  estimated  that 
10,000  hp  can  be  developed.  For  further  information  address  F.  W. 
Halliday. 

Company  Elections, 

AUROR.X,  ILL. — .At  the  annual  meeting  of  the  Western  United  Gas 
&  Electric  Company  the  following  officers  were  elected:  I.  C.  Copley, 
president;  R.  N.  Strohm,*  vice-president  and  treasurer;  Frederick  Ben¬ 
nett,  secretary,  and  H.  L.  Rice,  general  manager. 

VINCENNES,  IND. — At  the  annual  meeting  of  the  V’incennes  Light 
&  Power  Company  the  following  named  officers  were  elected:  E.  M. 
Deane,  president;  M.  S.  Rooney,  vice-president;  F.  G.  Deane,  secretary, 
and  R.  E.  Preble,  treasurer. 

LOWVTLLE,  N.  V'. — At  the  annual  meeting  of  the  Lowville  Electric 
Light  Company  the  following  officers  were  elected  for  the  ensuing  year: 
C.  D.  Moore,  president;  C.  S.  Mereness,  vice-president;  Henry  A.  Petrie, 
secretary  and  treasurer,  and  Charles  W.  Harrison,  superintendent. 

NEW  YORK,  N.  Y. — .At  a  meeting  of  the  board  of  directors  of  the 
Hudson  Companies,  the  holding  company  of  the  Hudson  &  Manhattan 
Railroad  Company,  Dumont  Clarke,  A.  A.  Tilney,  of  New  York,  N.  Y., 
and  Charles  Francis  Adams,  of  Boston,  Mass.,  were  elected  directors  to 
succeed  Gardiner  M.  Lane,  Cornelius  Vanderbilt  and  Andrew  Freedman. 

DELPHOS,  OHIO. — .At  the  annual  meeting  of  the  Delphos  Electiic 
Light  &  Power  Company  the  following-named  officers  were  elected:  T.  P. 
Linn,  of  Columbus,  president;  Henry  Gumble,  of  Columbus,  secretary, 
and  C.  W.  Post,  of  Gordon,  treasurer  and  general  manager. 

HOOD  RIVER,  ORE. — The  Valley  Electric  Railway  Company,  which 
is  promoting  an  electric  railway  out  of  the  west  side  of  the  valley  into 
the  Mt.  Hood  County,  has  been  organized  by  electing  the  following-named 
officers:  E.  T.  Folts,  president;  A.  M.  Kelly,  vice-president,  and  H.  B. 
Langille,  secretary. 

FREDERICKSBURG,  VA. — The  Fredericksburg  Electric  Company  has 
been  organized  by  the  election  of  the  following-named  officers:  R.  M. 
Van  Dorn,  president;  C.  W.  Jones,  vice-president;  .Alvin  T.  Embrey, 
secretarv  and  treasurer 
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FREDERICKSBURG,  VA. — The  Electric  Generating  Company  has 
been  organized  and  the  following  officers  elected:  E.  J.  Smith,  president; 
Isaac  Hirch,  vice-president;  Alvin  T.  Embrey,  secretary  and  treasurer. 

SPOKANE,  WASH. — .^t  the  annual  meeting  of  the  Washington  Water 
Power  Company,  held  recently,  the  following  named  officers  were  elected: 
Henry  M.  Richards,  president;  D.  L.  Huntington,  first  vice-president  and 
manager;  H,  L.  Bleecker,  secretary;  H.  E.  Perks,  treasurer,  and  D,  C. 
Douglass,  assistant  treasurer. 


Nett)  Industrial  Companies. 

THE  AMERICAN  REVERSIBLE  MOTOR  COMPANY,  of  Boston, 
Mass.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000, 
for  the  purpose  of  manufacturing  and  selling  engines  and  machinery  of 
all  kinds.  A.  C.  Day,  of  Saugus,  Mass.,  is  president,  and  G.  M.  Power, 
of  Boston,  Mass.,  treasurer. 

C.  N.  C.'VDY  COMP.\NY,  of  Canastota,  N.  Y.,  has  been  chartered 
with  a  capital  stock  of  $60,000  for  the  purpose  of  manufacturing  motors, 
engines,  machines,  etc.,  tfy  Charles  N.  Cady,  George  B.  Cady,  Jr.,  and 
Minnie  A.  Cady,  all  of  Canastota,  N.  Y. 

THE  CENTRAL  ENGINEERING  &  SPECIALTY  COMPANY,  of 
Wheeling,  W.  Va.,  has  been  chartered  with  a  capital  stock  of  $5,000  by 
H.  E.  Hohman,  George  E.  Carle,  A.  A.  Doan  and  C.  H.  Isreal.  The 
company  proposes  to  deal  in  electrical  apparatus. 

THE  COMBINATION  ENGINE  POWER  COMPANY,  of  Boston, 
Mass.,  has  been  chartered,  with  a  capital  stock  of  $100,000,  for  the  purpose 
of  manufacturing  and  installing  machinery,  boilers  and  fuel  economizers, 
are:  James  L.  Arnold,  of  Manchester,  president,  and  George  B.  Clark,  of 
Boston,  treasurer  and  clerk. 

THE  DIXON  CABLE  SYSTEM,  of  Jersey  City,  N.  J.,  has  been  char¬ 
tered  by  II.  O.  Coughlan,  B.  S.  Mantz  and  J.  E.  Turner,  all  of  Jersey 
City,  N.  J.  The  company  is  capitalized  at  $300,000,  and  proposes  to  manu¬ 
facture  electrical  or  other  contrivances  for  telegraph  or  telephones. 

THE  ECONOMICAL  SMOKE  CONSUMER  COMPANY,  of  Chicago, 
III.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000,  for 
the  purpose  of  manufacturing  furnace  doors  and  smoke  consumers.  The 
incorporators  are  C.  O.  Gervais,  T.  Prouix  and  P.  R.  Fraser,  of  Chi¬ 
cago,  HI. 

THE  ELECTRICAL  APPARATUS  COMPANY,  of  Chicago,  Ill.,  has 
been  chartered  with  a  capital  stock  of  $4,500  by  G.  W,  Berthold,  Herman 
Horstman  and  Edward  E.  Berthold.  The  company  proposes  to  manu¬ 
facture  and  deal  in  electrical  machinery  and  appliances. 

THE  EXCELSIOR  INSULATED  WIRE  COMPANY,  of  Newark, 
N.  J.,  has  been  incorporated  with  a  capital  stock  of  $100,000  to  manu¬ 
facture  insulating  materials.  The  incorporators  are:  Franklin  S.  Ran¬ 
dall,  of  Hoboken,  N.  J.;  Joseph  H.  Strange,  of  South  Orange,  N.  J., 
and  Baxter  Morton,  of  New  York,  N.  Y. 

THE  FRICK  COMPANY,  of  Chicago,  Ill.,  has  filed  articles  of  incor¬ 
poration,  with  a  capital  stock  of  $1,000,000,  for  the  purpose  of  dealing  in 
machinery  and  boilers. 

THE  INDEX  SIGN  COMPANY,  of  New  York,  N.  Y.,  has  been  in¬ 
corporated  with  a  capital  stock  of  $20,000  by  George  E.  Moray  and  John 
B.  Coyle,  both  of  New  York,  N.  Y.  The  company  proposes  to  do  a 
general  electrical  contracting  business. 

THE  INTERNATIONAL  POWER  GENERATOR  COMPANY,  of 
Wilmington,  Del.,  has  been  chartered  with  a  capital  stock  of  $150,000 
by  E.  E.  MeWhiney,  of  Philadelphia,  Pa.;  S.  Moor,  of  Lima,  Pa.,  and 
Harry  W.  Davis,  of  Wilmington,  Del. 

MAGNETIC  LOCOMOTIVE  COMPANY,  of  Chicago,  Ill.,  has  been 
incorporated,  with  a  capital  stock  of  $100,000,  by  Frank  B.  Tinker,  Ward 
S.  Perry  and  John  R.  Markle.  The  company  proposes  to  manufacture 
electrical  devices  and  machinery. 

THE  METROPOLIS  ENGINEERING  COMPANY,  of  Jamaica.  N.  Y., 
has  been  chartered,  with  a  capital  stock  of  $20,000,  by  Oscar  Erlandsen,  of 
New  York,  N.  Y. ;  Charles  W.»  Smith,  of  Brooklyn,  N.  Y.,  and  Thomas 
W.  Baldwin,  of  New  York,  N.  Y.  The  company  proposes  to  do  a  general 
engineering  and  contracting  business. 

THE  MODERN  ENGINEERING  COMPANY,  of  Wilmington,  Del., 
has  been  incorporated  with  a  capital  stock  of  $100,000  by  F.  M.  Shive, 
S.  E.  Roberson  and  H.  W.  Davis,  of  Wilmington,  Del. 

THE  NEW  ENGLAND  DYNA-BATTERY  COMPANY,  of  Boston, 
Mass.,  has  been  chartered  with  a  capital  stock  of  $50,000  to  manufac¬ 
ture  electrical  machinery  of  all  kinds.  F.  S.  Ashley,  of  New  York, 
N.  Y.,  is  president  of  the  company,  and  J.  H.  Ladd,  Jr.,  of  Watertown, 
treasurer. 

ODDIE  &  STAFFORD,  of  New  York,  N.  Y.,  have  been  incorporated, 
with  a  capital  stock  of  $15,000,  as  engineers,  architects,  builders  and  con¬ 
tractors,  by  Harold  H.  Oddie,  of  New  York,  N.  Y. ;  Joseph  L.  Stafford,  of 
Brooklyn,  N.  Y.,  and  Myron  S.  Falk,  of  New  York,  N.  Y. 

THE  REPPELL  ELECTRIC  COMPANY,  of  Kansas  City,  Mo.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $10,000  for  the 
purpose  of  doing  a  general  electrical  business.  The  incorporators  are: 
L.  C.  Reppell,  John  W.  German  and  C.  W.  Lovitt. 

W.  M.  SHEEHAN  &  COMPANY,  of  New  York,  N.  Y.,  have  been 
incorporated  by  William  M.  Sheehan,  Frank  C.  Joutras  and  Edward 
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F.  McAviney,  all  of  New  York,  N.  Y.  The  company  is  capitalized  at 
$50,000  and  proposes  to  do  contracting  and  electrical  work. 

THE  SHELDON  ELECTRIC  COMPANY,  of  Chicago,  Ill.,  has  been 
chartered  with  a  capital  stock  of  $100,000  by  Gentry  Shelton,  A.  J. 
Crowley  and  Charles  M.  Haft.  The  company  proposes  to  manufacture 
electrical  apparatus. 

THE  SLOANE  MOTOR  COMPANY,  of  Chicago,  Ill.,  has  been  incor¬ 
porated,  with  a  capital  stock  of  $35,000,  to  manufacture  motors  and  acces¬ 
sories,  by  A.  W.  Baer,  William  W.  Sloane  and  Donald  M.  Carter. 

THE  STANDARD  LIGHTING  APPLIANCE  COMPANY,  of  Hoboken,. 
N.  J.,  ha.s  been  chartered  with  a  capital  stock  of  $100,000  by  H.  M. 
Browne,  F.  W,  Mills,  E.  J.  Forhan,  all  of  New  York,  N.  Y.  The  com¬ 
pany  proposes  to  manufacture  lighting  appliances. 

THE  TRENTON  ENGINE  COMPANY,  of  Trenton,  N.  J.,  has  been 
incorporated  with  a  capital  stock  of  $125,000  by  Charles  A.  Comp, 
Charles  H.  English,  of  Trenton,  and  William  P.  Cubberly,  of  Robbins- 
ville,  N.  Y. 

THE  UNITED  METER  IMPROVEMENT  COMPANY,  of  Wilming¬ 
ton,  Del.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$25,000.  The  incorporators  are:  F.  M.  Shive,  S.  E.  Roberson,  Harry 
W.  Davis,  of  Wilmington,  Del. 

THE  VACUUM  SPECIALTY  COMPANY,  of  New  York.  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $100,000  for  the  purpose  of 
manufacturing  vacuum  apparatus,  machinery,  heating  and  cooling  appa¬ 
ratus.  The  incorporators  are:  H.  C.  Messimer,  J.  M.  Clement,  of  New 
York.  N.  Y.,  and  H.  G.  Welch,  of  Paterson,  N.  J. 


New  Incorporations. 


HEBER,  ARK. — Articles  of  incorporation  have  been  filed  for  the 
Heber  Light  &  Power  Company  by  A.  N.  Hilger,  W.  L.  Burt,  John  M. 
Covey  and  others.  The  company  is  capitalized  at  $10,000. 

CALH.^N,  COL. — The  Mountain  View  Telephone  Company  has  been 
organized  at  Mountain  View  and  will  connect  the  Farmers’  Mutual  Tele¬ 
phone  Company  at  Calhan  and  Ramah.  The  officers  of  the  company  are: 
B.  Hale,  president;  J.'  W.  Baker,  vice-president,  and  F.  S.  Turner, 
secretary. 

MOUNT  VERNON,  GA. — The  Mount  Vernon  Telephone  Company 
has  been  organized  to  construct  a  local  telephone  system  by  L.  L. 
Jennings,  G.  W.  Dodson,  C.  P.  McGuire,  J.  L.  McClure,  L.  Terry  and 
J.  I.  Terry. 

WASHINGTON,  GA. — The  Washington  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $15,000  by  Marie  Fitzpatrick,  T.  M. 
Fitzpatrick,  W.  Quinn  and  others.  The  company  will  operate  the  sys¬ 
tem  already  established  and  will  expend  about  $5,000  for  improvements. 

KANKAKEE,  ILL. — The  Danville,  Crescent  &  Kankakee  Traction 
Company  has  been  incorporated  with  a  capital  stock  of  $i  0,000  for  the 
purpose  of  constructing  an  electric  railway  from  Danville  to  Crescent 
City  and  thence  to  Kankakee.  The  incorporators  arc:  E.  E.  Mayers, 
George  H.  Clark,  Louis  Schwer,  F.  J.  Nassles,  Henry  R.  Voight  and 
others,  all  of  Crescent  City. 

MONMOUTH,  ILL. — The  Searles  Power  Company  has  been  incor¬ 
porated  by  J.  F.  Searles,  H.  J.  Fischer  and  Nels  Jenssen.  The  company 
is  capitalized  at  $20,000  and  proposes  to  operate  power  plants. 

INDIAN.APOLIS,  IND. — The  Chicago,  Bay  Shore  &  Gary  Railway 
Company  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$10,000.  The  directors  are:  Louis  M.  Erb,  E.  Goyeski,  V.  C.  Corbitt 
and  W.  Knox  Haynes. 

KOKOMO,  IND. — The  Stahl-Goyer  Telephone  Company  has  been  in¬ 
corporated  to  build  and  operate  a  system  of  telephone  exchanges  and 
telephones  in  Howard  County.  George  A.  Stahl,  George  H.  Beeker  and 
Newton  Keyton  are  directors. 

FRANKFORT,  KY. — Articles  of  incorporation  have  been  filed  for  the 
Cincinnati,  Louisville,  Lexington  &  Maysville  Traction  Company.  The 
company  is  capitalized  at  $10,000,000  and  proposes  to  construct  an  electric 
railway,  which  will  consist  of  two  trunk  lines,  one  to  connect  Cincinnati 
and  Lexington  and  the  other  Maysville  and  Louisville.  The  railway 
will  be  about  250  miles  in  length.  The  officers  are:  W.  T.  S.  Blackburn, 
of  Dry  Ridge,  Ky.,  president;  J.  Glascock,  of  Williamstown,  Ky.,  vice- 
president;  John  McCoy,  of  Dry  Ridge,  secretary,  and  Kate  Martin,  treas¬ 
urer. 

EATON  RAPIDS,  MICH. — The  Sunfield  Co-operative  Telephone  Com¬ 
pany  has  been  organized,  with  a  capital  stock  of  $10,000  and  the  following 
named  officers;  Charles  M.  Ralston,  president;  W,  E.  McClelland,  secre¬ 
tary,  and  C.  N.  Town,  treasurer. 

MENAHGA,  MINN. — The  Menahga  Western  Telephone  Company  has 
been  organized  to  build  a  telephone  system,  including  52  miles  of  lines. 
A.  O.  Richardson  is  secretary. 

McLEOD,  MONT. — The  Boulder  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $2,000  by  G.  W.  Moore  and  others. 

GLENS  FALLS,  N.  Y, — The  Caroga  Electric  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  James  H.  Cross, 
of  Johnstown,  N.  Y. ;  Theodore  D.  Cross,  of  Sandy  Hill,  N.  Y.,  and 
J.  Ward  Russell,  of  Glens  Falls,  N.  Y.  The  company  proposes  to  fur¬ 
nish  gas  and  electricity  for  lamps,  heat  and  motors. 
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DANVILLE,  N.  C. — The  Providence  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $5,000.  Post  office  address,  Dan- 
▼ille,  R.  F.  D.  No.  5. 

HIGH  POINT,  N.  C. — The  Prospect  Telephone  Company  has  been 
chartered  by  K.  E.  Mendenhall,  J.  P.  Sink,  J.  L.  Newton  and  others. 

NEWHOME,  N.  D. — The  Sykeston  &  Newhome  Telephone  Company 
has  been  organized  to  construct  a  telephone  line  to  connect  Newhome  and 
Sykeston,  a  distance  of  50  miles. 

WOODWARD,  OKLA. — The  East  Indian  Creek  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $1,000  by  D.  E.  Nelson, 
of  Mutual;  P.  C.  Renfrew,  W.  F.  Clevis  and  £.  L.  Layton,  all  of  Wood¬ 
ward. 

UNION  CITY,  PA. — Articles  of  incorporation  have  been  filed  for  the 
Erie  &  Union  Railroad  Company,  with  a  capital  stock  of  $250,000.  The 
company  proposes  to  construct  an  electric  railway  from  Union  City  to 
the  Erie  waterfront  at  the  junction  of  Mill  Creek  and  Lake  Erie.  The 
directors  are;  William  J.  Smith,  of  Titusville,  Pa.,  president;  Jesse  L. 
Strauss,  of  New  York,  N.  Y.;  Cornelius  M.  Sexton,  of  South  Orange, 
N.  J.;  Charles  E.  Wellborn,  of  Weston,  N.  J.;  S.  Grumbine,  E.  Egbert 
and  B.  E.  Currie,  of  Titusville,  Pa. 

INTERCOURSE,  PA. — The  Intercourse  Telephone  Company  has  been 
organized,  with  the  following  named  officers:  W.  J.  Caldwell,  president; 
John  M.  Beam,  vice-president,  and  H.  H.  Klinger,  secretary.  The  com¬ 
pany  proposes  to  construct  and  operate  a  telephone  system  in  Leacock 
Township. 

NASHVILLE,  TENN. — The  Home  Telephone  Company,  of  Cannon 
and  DeKalb  Counties,  has  been  incorporated,  with  a  capital  stock  of 
$2,000,  by  W.  R.  Estes,  T.  B.  Clark,  L.  E.  Barges,  John  H.  Melton,  and 
others. 

NASHVILLE,  TENN. — The  Mutual  Home  Telephone  Company,  of 
Smith  County,  has  filed  articles  of  incorporation  with  the  Secretary  << 
State,  with  a  capital  stock  of  $1,000.  The  incorporators  are:  G.  W. 
McDonald,  G.  W.  Cornwell,  J.  C.  Hesson,  and  others. 

CORN  HILL,  TEX. — Articles  of  incorporation  have  been  filed  for 
the  Corn  Hill  &  Gravis  Telephone  Company,  with  a  capital  stock  of 
$3,000,  by  T.  A.  Crumlers,  V,  A.  Harvill,  B.  A.  Condar,  and  others. 

MANTI,  UTAH. — The  West  Side  Telephone  Company  has  been  in¬ 
corporated,  with  a  capital  stock  of  $3,000,  and  the  following  named 
officers:  Thomas  H.  Pratt,  president;  John  Dewsnip,  vice-president;  W. 
B.  Hamilton,  secretary  and  manager,  and  Joseph  W.  Blake,  treasurer. 

BENTONVILLE,  VA. — The  Warren  County  Farmers’  Telephone  Com¬ 
pany  has  been  chartered  with  a  capital  stock  of  $5,000  and  the  follow¬ 
ing  officers:  R.  T.  Morrison,  president;  R.  A.  Tristoe,  secretary. 

CLAREMONT,  VA. — The  Harrison  Telephone  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $5,000.  The  officers  are:  W.  C.  Webb, 
of  Burrowsville,  Va.,  president;  W.  W.  Rich,  vice-president;  E.  F, 
Harrison,  secretary  and  treasurer,  both  of  Claremont. 

DISPUTANTA,  VA. — Articles  of  incorporation  have  been  filed  for 
the  Disputanta  Telephone  Company  with  a  capital  stock  of  $5,000.  The 
officers  are:  Thomas  Temple,  president;  A.  N.  Cooks,  vice-president, 
and  J.  A.  Hobbs,  secretary  and  treasurer. 

GRUNDY,  V.\. — The  State  Telephone  Company  has  been  incor¬ 
porated  to  construct  a  telephone  line  from  Grundy  to  Blackey.  S. 
Dennis,  president,  and  W.  E.  Williams,  secretary  and  treasurer. 

GRUNDY,  VA. — The  Grundy  Raven  Telephone  Company  has  been 
incorporated  to  construct  a  telephone  line  from  Grundy  to  Blackey.  S. 
R.  Hurley  is  president;  E.  E.  Smith,  secretary  and  treasurer. 

SOUTH  HILL,  VA. — The  South  Hill  Telephone  Company  has  been 
formed,  with  a  capital  stock  of  $2,000,  and  the  following  named  offi¬ 
cers:  R.  E.  Yancey,  president;  J.  H.  Wall,  vice-president,  and  N.  G. 
Smith,  secretary  and  treasurer. 

HUNTERS,  WASH. — The  Southwest  Telephone  Company  has  been 
formed  and  the  following  officers  elected:  D.  M.  Glasgow,  president; 
A.  F,  Trumley,  vice-president;  A.  W.  Holt,  secretary  and  treasurer. 

RAYMOND,  W.\SH. — The  Willapa  Harbor  Telephone  Company  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $30,000.  The 
incorporators  are:  W.  VV'.  Canon,  C.  S.  Gilchrist,  F.  B.  Hubbard,  of 
Centralia,  Wash.;  J.  L.  Myers,  of  South  Bend,  Wash.,  and  H.  W. 
McPhail,  of  Raymond,  Wash. 

SEATTLE,  WASH. — The  Seattle  Home  Telephone  Company  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $500,000.  The  incor¬ 
porators  are:  Samuel  Hill,  Hervey  Lindley,  E.  A.  Stuart,  M.  H. 
Arnold  and  W.  G.  Collins. 

SPOKANE,  WASH. — The  Orchard  Avenue  Water  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $1,000  by  C.  M.  Specks 
and  others. 

CURR.AN,  WIS. — The  Curran  Farmers’  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $2,500,  by  D.  A.  Stolts  and  others. 
Post  office  address,  Luxembourg,  R.  F.  D.  No.  3. 

GRAND  RAPIDS,  WiS. — The  Grand  Rapids  Street  Railway  Company 
has  been  incorporated  with  a  capital  stock  of  $125,000  by  G.  F.  Steele, 
F.  J.  Wood,  George  L.  Williams  and  others. 

HORICON,  WIS. — The  Horicon  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $5,000  by  Gustav  A.  Zempli,  Frank  Bod- 
den  and  Frank  S.  Forbes. 


MADISON,  WIS. — Articles  of  incorporation  have  been  filed  for  the 
Interstate  Light  &  Power  Company,  with  a  capital  stock  of  $1,000,  by 
A.  R.  Case,  Warren  M.  Fox,  and  others.  The  company  proposes  to 
erect  electric  light  and  power  plants,  gas  and  heating  plants  and  water 
works  systems  in  Grant,  La  Fayette,  Iowa  and  Dane  Counties. 

PLOVER,  WIS. — Articles  of  incorporation  have  been  filed  for  the 
Plover  Telephone  Company,  with  a  capital  stock  of  $1,050  by  W.  L. 
Hartwell,  F.  L.  Taylor,  and  S.  B.  Bell. 

BRANDON,  MAN.,  CAN. — The  Municipal  Light,  Heat  &  Power  Com¬ 
pany  has  been  incorporated  with  a  capital  of  $50,000.  The  incorporators 
are:  G'.  Edgar  Knechtel  and  Violet  Knechtel,  both  of  Winnipeg,  Man.; 
M.  B.  Jackson  and  W.  A.  Thompson,  Hamiota,  Man.,  and  W.  C.  Fraser, 
of  Hamiota. 

ROSEWOOD,  MAN.,  CAN. — The  Rosewood  Rural  Telephone  Company 
has  been  organized  here  with  the  following  officers:  T.  F.  Morris,  presi¬ 
dent;  William  Norman,  vice-president;  Charles  Claydon,  treasurer;  W. 
C.  Morris,  secretary;  G.  Claydon,  manager. 

WILMER,  SASK,  CAN. — The  Wilmer  Rural  Telephone  Company  has 
been  organized  with  the  following  named  officefs:  T.  M.  Leggat,  presi¬ 
dent;  Sanford  McNeil,  vice-president,  and  Thomas  Larkin,  secretary  and 
treasurer. 


Legal. 


RECEIVER  APPOINTED  FOR  LIGHT  COMPANY.— J.  E.  Spring- 
field  has  been  appointed  receiver  of  the  Water,  Light  &  Gas  Company,  of 
Hutchinson,  Kan.,  by  Judge  Pollock.  The  apointment  was  made  on  an 
application  of  Mason,  Lewis  &  Company,  of  Chicago,  Ill.,  bond  brokers. 
The  liabilities  are  given  as  $200,000. 

CITY  OF  FORT  WAYNE  SUES  TRACTION  AND  TELEPHONE 
COMPANY  FOR  TAXES. — The  city  attorney  of  Fort  Wayne,  Ind., 
has  brought  suit  against  the  Fort  Wayne  &  Wabash  Valley  Traction 
Company  and  the  Home  Telephone  Company  for  the  back  taxes  due  on 
account  of  the  special  poll  tax  of  $i  for  each  pole.  The  companies  resist 
payment  on  the  ground  that  the  city  has  become  joint  users  of  the 
poles  and  in  the  case  of  the  traction  company  has  also  entered  into 
competition  with  it  for  commercial  lighting  and  power. 

NECESSITY  OF  EQUIPPING  TELEPHONE  WITH  ADEQUATE 
LIGHTNING  ARRESTERS. — A  verdict  for  $1,000  against  a  telephone 
company,  for  personal  injuries  received  from  a  bolt  of  lightning  entering 
the  plaintiff’s  house  by  means  of  the  defendant’s  telephone  wire,  has  been 
affirmed  by  the  Court  of  Civil  Appeals  of  Texas.  The  plaintiff  was  pass¬ 
ing  through  the  room  where  the  telephone  was  placed,  when  a  flash  of 
lightning  appeared  on  the  telephone  in  the  form  of  a  ball  of  fire.  An 
explosion  immediately  followed  and  the  plaintiff  was  burned  and  received 
other  injuries.  The  suit  was  based  upon  a  charge  of  negligence  on  the 
part  of  the  telephone  company  in  failing  to  provide  and  install  in  con¬ 
nection  with  its  telephone  at  the  residence  of  plaintiff  a  proper  device 
for  arresting  lightning.  The  specific  negligence  charged  was  that  the 
company  failed  to  make  a  ground  connection  with  its  arrester.  Southern 
Telegraph  &  Telephone  Company  vs.  Evans,  Court  of  Civil  Appeals  of 
Texas,  116  S.  W.,  418. 

INJURY  TO  LINEMAN  BY  PARTING  OF  SPLICE  ON  MES¬ 
SENGER  WIRE. — The  plaintiff  was  employed  by  the  defendant  company 
as  a  lineman  in  the  erection  of  a  new  telephone  line.  His  particular 
duties  were  to  climb  a  pole,  attach  himself  to  the  messenger  wire,  by 
means  of  a  safety  strap,  and  to  propel  himself  along  it  for  the  purpose  of 
attaching  loops  or  hooks.  While  engaged  in  this  work,  the  cable  on  which 
he  was  suspended  in  mid-air  parted  at  a  splice  about  halfway  between  the 
poles  and  the  plaintiff  fell  to  the  ground,  sustaining  more  or  less  serious 
injuries.  The  plaintiff,  in  company  with  a  fellow  employee,  had  made 
the  splice  which  parted.  The  only  claim  of  negligence  appeared  to  be  that 
the  defendant  had  changed  the  method  of  splicing  from  a  three-clamp 
splice  to  a  two-clamp  splice,  and  that  it  had  permitted  its  foreman  to 
direct  that  the  splice  should  be  made  between  the  poles  instead  of  at  or 
near  a  pole;  it  being  claimed  that  the  strain  would  be  greater  at  the  inter¬ 
mediate  point  than  at  or  near  one  of  the  poles.  The  Appellate  Court,  in 
reversing  a  verdict  in  favor  of  the  plaintiff,  said:  "The  law  does  not 
make  an  employer  an  insurer.  It  calls  upon  an  employee  to  use  his  own 
intelligence  in  carrying  out  the  details  of  the  work  in  which  he  is  engaged. 
The  work  in  which  the  plaintiff  was  engaged  was  obviously  a  dangerous 
one.  He  knew  that  his  safety  depended  upon  the  splice.  He  knew  this 
just  as  well  as  the  master  could  have  known  it.  He  knew  the  added 
danger,  if  there  was  added  danger,  in  making  the  splice  midway  between 
the  poles;  and  he  was  likewise  as  competent  to  judge  as  any  other  man, 
exercising  reasonable  care,  as  to  the  security  of  the  two-clamp  splice.’’ 
Tweed  vs.  Hudson  River  Telephone  Company,  New  York  Supreme  Court, 
1 14  N.  Y.,  Supp.  607. 

Personal. 

MR.  BERNARD  E.  SUNNY,  president  of  the  Chicago  Telephone  Com¬ 
pany,  has  been  elected  vice-president  of  the  Commercial  Club  of  Chicago. 

PROF.  W.  L.  PUFFER  has  been  engaged  by  Mayor  Hibbard,  of  Bos¬ 
ton,  to  inquire  into  the  merits  of  the  five-year  contract  that  it  is  pro¬ 
posed  to  make  for  the  city  itith  the  Edison  Electric  Illuminating  Company. 
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MR.  F.  A.  KREHBIEL,  for  a  number  of  years  mechanical  engineer 
for  The  Arnold  Company,  Chicago,  is  now  manager  of  the  Fuel  Engineer¬ 
ing  Company,  of  Chicago. 

MR.  GEORGE  WESTINGHOUSE. — Press  dispatches  from  Germany 
announce  the  visit  to  Berlin  of  Mr.  George  Westinghouse  in  connection 
with  his  enterprises  in  the  Empire. 

MR.  E.  P.  FEATHERSTONEHAUGH,  B.Sc.,  a  graduate  of  McGill 
University,  Montreal,  Que.,  has  been  appointed  professor  of  electricity 
at  Manitoba  University,  Winnipeg,  Man. 

MR.  E.  McCAULEY  has  resigned  as  manager  of  the  Avoca  Electric 
Light  &  Power  Company,  of  Avoca,  la.,  to  accept  a  position  in  Seattle, 
Wash.  Mr.  Frank  Glaze  has  been  appointed  to  fill  the  vacancy. 

MR.  WILHELM  WECHMANN,  of  Berlin,  chief  electrical  and  me¬ 
chanical  engineer  of  the  Royal  Prussian  Railroad,  is  in  this  country  for 
the  purpose  of  studying  the  American  practice  on  railroad  electrification 
with  reference  to  the  single-phase  system. 

MR.  W.  H.  CONYNGHAM,  of  Wilkes-Barre,  Pa.,  has  been  appointed 
president  of  the  Wilkes-Barre  Gas  &  Electric  Company,  to  succeed  Mr. 
R.  L.  Faust,  resigned.  Mr.  Faust  is  still  a  director  of  the  company  and 
retains  his  place  on  the  executive  committee. 

MR.  JOHN  F.  GILCHRIST,  assistant  to  the  president  of  the  Com¬ 
monwealth  Edison  Company,  has  been  elected  secretary  of  the  Industrial 
Qub  of  Chicago — an  organization  of  influential  business  men  which 
deals  with  the  larger  topics  of  political  and  commercial  advancement,  as 
improvement  of  jury  service  and  the  consular  representation  of  the 
United  States. 

MR.  PUTNAM  A.  BATES,  consulting  electrical  engineer,  is  remov¬ 
ing  his  office  to  the  new  United  States  Express  Building,  2  Rector 
Street,  New  York  City,  where  on  the  top  floor  facing  south  and  south¬ 
east  he  will  have  quarters  three  times  larger  than  the  old  offices  on 
Broadway.  Mr.  Bates  has  not  only  kept  his  staff  together  during  the 
period  of  depression,  but  has  enlarged  it  and  has  increased  the  number 
of  departments  of  work  covered.  He  finds  the  outlook  excellent  and 
has  now  several  important  commissions  on  hand. 

MR.  HENRY  DOCKER  JACKSON,  consulting  engineer,  88  Broad 
Street,  Boston,  Mass.,  has  recently  completed  a  report  for  Mr.  J.  J. 
Scott,  Boston,  Mass.,  who  represented  possible  stockholders  in  the 
Marion  Gas  Light  Company,  of  Manor,  Mass.,  with  reference  to  the 
possibilities  of  the  Marion  Gas  Light  Company  supplying  light  and  power 
to  the  towns  of  Wareham  and  Marion,  Mass.  This  report  covers  fully 
the  cost  of  the  installation,  the  possible  income  to  be  derived  and  a 
careful  study  of  the  contract  between  the  Marion  Gas  Company  and  the 
company  desiring  to  supply  power. 

MR.  WILLIAM  HENRY  KELLER  has  opened  an  office  in  Charles¬ 
ton,  W.  Va.,  as  consulting  electrical  engineer  in  mining  practice  and 
equipment.  Mr.  Keller,  after  leaving  Cornell,  where  he  followed  the 
mechanical-electrical  engineering  course,  went  with  the  Ottawa  (Kans.) 
Electric  Light  &  Power  Company  as  engineer  and  assistant  superin¬ 
tendent,  and  later  enlarged  his  experience  with  the  Pennsylvania  Railroad 
Company,  Westmoreland  Coal  Company,  and  People’s  Coal  Company, 
Brownsville,  Pa.,  in  the  varied  capacities  of  lineman,  wireman,  lamp- 
trimmer,  draughtsman,  crane  inspector,  machinery  inspector,  foreman  of 
inspectors,  and  engineer  of  machinery  in  charge  of  railroad  car  shops. 
During  Mr.  Keller’s  subsequent  employment  by  the  Webster  Coal  & 
Coke  Company,  and  the  Pennsylvania,  Beech  Creek  &  Eastern  Coal  & 
Coke  Company,  as  outside  superintendent  and,  later,  electrical  engineer, 
at  Ehrenfeld,  Pa.,  he  had  charge  of  one  of  the  first  alternating-current 
equipments  installed  for  mine  work.  Later  he  was  employed  as  chief 
electrician  at  the  Sayre  Shops  of  the  Lehigh  Valley  Railroad  Company, 
and,  until  Feb.  28  of  this  year,  as  chief  electrician  of  the  New  River 
Collieries  Company,  Thurmond  and  Prince,  W,  Va.  In  addition  to  his 
general  consulting  practice,  Mr.  Keller  will  undertake  the  periodic  inspec¬ 
tion  of  electrical  equipment  in  mines. 

MR.  WARD  S.  ARNOLD,  who  is  widely  known  among  electric  railway 
engineers  and  contractors,  has  accepted  a  position  to  further  the  electric¬ 
railway  interests  of  the  Westinghouse  Electric  &  Manufacturing  Company 
in  the  Middle  West,  and  also  the  steam-turbine  sales  of  the  Westinghouse 
Machine  Company.  Mr.  Arnold  will  make  his  headquarters  in  Chicago, 
but  be  will  also  assist  the  Minneapolis,  Kansas  City,  Su  Louis,  Cin¬ 
cinnati,  New  Orleans  and  Dallas  offices  of  the  Westinghouse  Electric  & 
Manufacturing  Company  in  railway  work.  Mr.  Arnold,  who  is  a 
brother  of  Mr.  B.  J.  Arnold,  the  consulting  engineer,  and  Messrs.  W.  L. 
and  R.  G.  Arnold,  of  The  Arnold  Company,  has  been  connected  with  the 
General  Electric  Company,  the  Stanley  Electric  Manufacturing  Company 
and  the  Bullock  Electric  Manufacturing  Company,  always  in  the  railway 
field.  Since  1904  he  has  been  engaged  in  the  contracting  business  with 
Mr.  George  Townsend,  formerly  of  Townsend,  Reed  &  Company,  of 
Indianapolis.  During  the  last  five  years  Messrs.  Arnold  and  Townsend 
have  built,  among  other  electric  roads,  the  Indianapolis  &  Western, 
now  a  part  of  the  Terre  Haute,  Indianapolis  &  Eastern,  and  the  Niles-St. 
Joseph  (Mich.)  extension  of  the  South  Bend  &  Southern  Michigan  Railway 
Company.  Mr.  Arnold  is  familiar  with  all  branches  of  electric-railway 
building,  including  engineering,  construction  and  financing,  and  he 
cannot  fail  to  prove  a  valuable  man  for  the  Westinghouse  interests. 

MR.  PHILIP  G.  GOSSLER,  vice-president  of  the  J.  G.  White  Company, 
is  resigning  his  active  connection  with  that  corporation,  and  from  June  1 


will  be  associated  with  the  well-known  banking  house  of  B.  Leach  & 
Company  in  a  special  consulting  and  administrative  capacity.  This  marks 
a  distinctly  new  departure  in  the  relations  between  financial  houses  and 
engineers,  in  that  it  places  with  the  financial  interests  as  a  member  of 
their  own  organization  an  engineer  capable  of  passing  authoritatively  on 
all  the  engineering  questions  that  come  up  in  connection  with  the  acquisi¬ 
tion,  development  and  operation  of  public  utility  properties.  Mr.  Gossler, 
ever  since  his  graduation  from  the  Pennsylvania  State  College  in  1890, 
has  been  actively  engaged  in  the  fields  of  electric  lighting,  power  and 
traction,  and  has  made  a  most  enviable  reputation.  At  the  beginning 
of  his  career,  connected  with  the  Edison  General  Electric  Company,  he 
joined  the  staff,  soon  after,  of  the  United  Electric  Light  &  Power  Com¬ 
pany,  of  New  York  City,  and  took  up  central-station  work.  In  1895  he 
went  to  Montreal,  where  he  became  general  superintendent  and  electrical 
engineer  of  the  Royal  Electric  Company,  whose  remarkable  growth  is  one 
of  the  features  of  the  electrical  industries  on  this  continent,  especially 
with  regard  to  the  utilization  of  water-power,  long-distance  transmission 
and  original  methods  of  selling  energy.  While  in  Canada  Mr.  Gossler 
was  president  of  the  Canadian  Electrical  Association,  and  contributed 
during  the  period  a  number  of  important  papers  and  discussions  to 
engineering  bodies.  Since  his  connection  with  the  J.  G.  White  Company 
he  has  been  actively  engaged  in  consolidating  and  directing  a  number  of 
electrical  companies.  Mr.  Gossler  will  continue  his  connection  with 
the  J.  G.  White  Company  and  with  these  various  properties,  as  director, 
etc.  The  esteem  and  affection  in  which  he  is  held  by  his  present  asso¬ 
ciates  is  attested  by  the  complimentary  dinner  given  him  this  week  by 
the  officers  and  staff  of  the  White  company. 


Obituary. 


MAJOR  LEWIS  FREDERICK  RICE,  who  since  1890  had  been  as¬ 
sistant  engineer  and  architect  for  the  American  Bell  Telephone  Company, 
died  at  his  home  at  Brookline,  Mass.,  April  13.  Major  Rice  was  70 
years  of  age.  He  was  a  graduate  of  the  Rensselaer  Polytechnic  Institute 
and  served  on  the  Brookline  water  works  as  construction  engineer,  and 
later  on  the  Troy  &  Greenfield  road.  He  served  in  the  civil  war  and 
then  became  assistant  ehgineer  for  the  Reading  &  Columbia  Railroad  and 
later  engineer  of  the  St.  Louis  water  works. 

DR.  FRANK  L.  TUFTS,  adjunct  professor  of  physics  at  Columbia 
University,  was  killed  on  April  15  by  coming  in  contact  with  an  arc- 
lamp  circuit  which  he  was  testing  in  Bayonne,  N.  J.  He  was  alone  at 
the  time  so  that  explanations  as  to  the  immediate  cause  of  his  death 
are  mere  conjectures.  Professor  Tufts  was  granted  the  degree  of  B.S. 
by  Antioch  College  in  1891;  A.B.  by  Harvard  University  in  1894;  A.M. 
by  Columbia  in  1896  and  Ph.D.  by  Columbia  in  1897.  He  was  appointed 
tutor  in  physics  at  Columbia  in  1898;  was  promoted  to  an  instructorship 
in  1903  and  became  adjunct  professor  in  1905.  He  leaves  a  widow  and 
a  son  about  one  year  of  age. 

MR.  JOHN  CHAMBERLIN  FISH,  well  known  to  the  electrical  indus¬ 
try  as  president  of  the  National  Electric  Lamp  Association  and  of  the 

Shelby  Electric  Company,  passed 
away  suddenly  on  Friday,  April 
16,  after  an  illness  of  only  four 
days.  Mr.  Fish,  who  was  bom 
in  Sheldon,  Vt.,  on  April  14, 
1864,  moved  to  Ohio  at  an  early 
age  and  secured  his  education  in 
the  public  schools  of  Akron  and 
Shelby,  eventually  graduating 
from  Kenyon  College  at  Gam- 
bier.  He  first  became  identified 
with  the  electrical  business  when 
he  organized  in  1896  the  Shelby 
Electric  Company,  which  owes 
its  success  to  his  ability  and  de¬ 
termination  of  character.  At  a 
latet  date  he  also  became  presi¬ 
dent  of  the  National  Electric 
Lamp  Association,  the  formation 
of  which  was  greatly  due  to  his 
efforts.  Mr.  Fish  was  an  extremely  public-spirited  man  and  for  the 
past  20  years  had  exerted  a  great  part  of  his  activity  in  the  build¬ 
ing  up  of  Shelby,  Ohio,  the  city  in  which  he  resided.  It  was  due  to 
him  that  many  manufacturing  concerns  located  there.  Mr.  Fish  at  the 
time  of  his  death,  aside  from  being  interested  in  the  electrical  business 
was  president  of  the  following  companies:  The  Shelby  Printing  Com¬ 
pany,  the  Shelby  Water  Company,  the  Ohio  Seamless  Tube  Company  and 
the  Auto  Call  System  Company,  as  well  as  vice-president  of  the  Shelby 
Telephone  Company  and  a  director  in  the  Citizens’  Bank — all  of  these 
being  located  in  Shelby.  Aside  from  endeavoring  to  benefit  his  place  of 
residence  in  business  ways,  Mr.  Fish  also  devoted  a  great  deal  of  his 
time  to  the  intellectual  side,  being  president  of  the  Board  of  Educa¬ 
tion.  Mr.  Fish  was  a  member  of  the  Knights  of  Pythias  and  Elk  lodges 
and  was  president  of  the  Colonial  Club,  of  Shelby,  and  the  Shelby 
Business  Men’s  Association.  He  is  survived  by  a  widow  and  three  sons, 
DeForest  R.,  Cortez  Carlisle  and  John  C.,  and  by  his  mother  and  one 
sister,  with  whom  every  one  who  has  met  Mr.  Fish  sympathizes  in  their 
affifction. 
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Trade  Publications. 


METAL  HOSE  for  water,  air,  oil  and  gasoline  are  listed  in  a  booklet 
issued  by  the  American  Metal  Hose  Company,  173  Lafayette  Street, 
New  York. 

FLEXIBLE  CONDUIT  for  electric  wiring  is  described  in  a  folder 
issued  by  the  American  Circular  Loom  Company,  International  Trust 
Building,  Boston,  Mass. 

PYROMETERS. — Combination  indicating  and  recording  units  for 
electric  pyrometers  are  briefly  treated  in  a  folder  issued  by  the  Bristol 
Company,  Waterbury,  Conn. 

METAL  MOLDING  for  electric  light  wiring  is  listed  and  described  in 
an  illustrated  booklet  issued  by  the  National  Metal  Molding  Company, 
Fulton  Building,  Pittsburgh,  Pa. 

EXPANDED  METAL  f.jr  use  with  concrete  is  explained  in  booklets 
being  distributed  by  the  Northwestern  Expanded  Metal  Company,  930 
Old  Colony  Building,  Chicago,  111. 

STEAM  CONDENSER. — Catalog  5,  section  B,  of  the  Schutte  & 
Koerting  Company,  is  devoted  to  steam  condensers  of  the  n»ulti-jet  type, 
which  operate  without  air  pumps. 

PIPE  CLAMPS. — Bulletin  No.  15  of  the  H.  Krantz  Manufacturing 
Company,  160  Seventh  Street,  Brooklyn,  is  an  illustrated  price  list 
devoted  to  pipe  and  conduit  clamps. 

STORAGE  BATTERIES. — The  Gould  Storage  Battery  Company,  341 
Fifth  Avenue,  New  York,  has  issued  a  neatly  printed  bulletin  devoted  to 
storage  batteries  in  isolated  lighting  plants. 

LIFTING  MAGNETS,  designed  from  loads  of  from  600  to  1500  lb.,  are 
described  in  a  bulletin  of  the  Lincoln  Electric  Company,  Thirty-eighth 
Street  and  Kelley  Avenue,  Cleveland,  Ohio. 

METAL  MOLDING. — The  American  Circular  Loom  Company,  Inter¬ 
national  Trust  Building,  Boston,  Mass.,  has  issued  an  illustrated  de¬ 
scriptive  price-list  dealing  with  metal  molding. 

PUMPS. — Bulletin  E.  P.  No.  3  of  the  Du  Bois  Iron  Works,  Du  Bois, 
Pa.,  is  devoted  to  motor-driven,  engine-driven  and  belt-driven  pumps 
ranging  in  rating  from  25  to  1000  gal.  per  min. 

ELECTROPLATING  GENERATORS  for  currents  of  from  too  to  5000 
amp  are  di.scussed  in  a  bulletin  of  the  Lincoln  Electric  Company,  Thirty- 
eighth  Street  and  Kelley  Avenue,  Cleveland,  Ohio. 

TUNGSTEN  FIXTURES  are  illustrated  and  listed  in  a  supplement  to 
Catalogue  15A  of  the  Dale  Company,  Ninth  Avenue  and  Hudson  Street, 
New  York.  The  designs  shown  are  artistic  and  attractive. 

ANNEALING  AND  HARDENING  FURNACES  for  brass,  copper, 
steel,  iron,  aluminum,  gold,  silver  and  other  metals  are  described  in 
Bulletin  No.  2  of  the  Rockwell  Company,  50  Church  Street,  New  York. 

CO.-\L-HANDLING  APPARATUS,  including  mast  and  gaff  fittings, 
automatic  railways,  chutes,  screens,  tubs,  blocks  and  ropes,  are  described 
in  Pamphlet  No.  094  of  the  C.  W.  Hunt  Company,  45  Broadway,  New 
York. 

PANELBOARDS. — The  Electric  Manufacturing  Company,  926  Lafay¬ 
ette  Street,  New  Orleans,  La.,  has  issued  an  illustrated  price-list  devoted 
to  panels,  cabinets,  steel  boxes,  switchboards,  switches  and  electric  dis¬ 
tribution  specialties. 

ELECTRIC  CLOCKS. — The  Industrial  Instrument  Company,  Fox- 
boro,  Mass.,  has  issued  bulletin  No.  22,  giving  description  and  illus¬ 
trations  of  master  clocks  and  secondary  clocks  for  electric  time  systems 
in  industrial  plants. 

BUSHINGS  of  the  porcelain-lined  type  designed  to  provide  a  durable 
hard  and  smooth  surface  for  conduit  outlets  are  listed  and  described 
in  bulletin  No.  12  of  the  H.  Krantz  Manufacturing  Company,  160  Seventh 
Street,  Brooklyn,  N.  Y. 

STEAM  SPECIALTIES,  including  feed-water  regulators,  steam- 
operated  traps,  steam-pump  governors,  water  gages  and  gage  cocks,  are 
illustrated  and  described  in  a  1 6-page  booklet  of  the  Williams  Gauge 
Company,  Pittsburgh,  Pa. 

ELECTRIC  CARRIAGES,  including  runabouts,  stanhopes,  victorias, 
coupes,  surreys,  broughams  and  landaulettes,  are  well  illustrated  and  de¬ 
scribed  in  a  handsome  catalog  published  by  the  Rauch  &  Lang  Carriage 
Company,  Cleveland,  Ohio. 

ALTERNATORS. — The  Lincoln  Electric  Company,  Thirty-eighth  Street 
and  Kelley  Avenue,  Cleveland,  Ohio,  has  issued  a  bulletin  dealing  with 
alternating-current  generators  rated  at  from  12  kw  to  90  kw  for  single¬ 
phase  and  polyphase  service. 

HIGH-VOLTAGE  OUTDOOR  SWITCHES.— The  Kelman  Electric 
&  Manufacturing  Company,  612  Nbrth  Main  Street,  Los  Angeles,  Cal., 
has  issued  bulletin  No.  5  devoted  to  a  seif<ontained  outdoor  switching 
unit  for  a  30,000-volt  system. 

WIRING  SUPPLIES. — Catalogue  No.  21  of  George  Heineman  &  Co., 
Philadelphia,  is  a  loose-leaved  publication  illustrating,  listing  and  briefly 
describing  wiring  supplies,  including  rosettes,  receptacles,  sockets,  at¬ 
tachment  plugs,  cut-outs,  switches  and  switchboxes. 

LIGHTING  SPECIALTIES. — The  Crescent  Company,  103  West  Adams 
Street,  Chicago.  Ill.,  has  issued  an  illustrated  price-list  of  electric 
lighting  specialties,  including  outlet  boxes,  clusters,  soldering  compounds, 
lamp  guards,  lamp-coloring  fluids,  and  lamp  removers. 


METROPOLITAN  FAN  MOTORS. — The  Metropolitan  Electrical  Sup¬ 
ply  Company,  of  Chicago,  has  issued  a  special  fan-motor  catalog.  All 
of  the  standard  forms  are  shown,  but  particular  attention  is  given  to 
the  improved  oscillating  fan  which  they  are  introducing. 

CONTROLLERS.— Publication  No.  3768  of  the  General  Electric  Com¬ 
pany,  Schenectady,  N.  Y.,  contains  complete  price-lists,  with  illustrations 
and  brief  description,  of  numerous  lines  of  starting  and  speed-controlling 
devices.  All  of  the  devices  shown  are  of  the  rheostatic  type. 

SWITCHBOARD  INSTRUMENTS,  including  voltmeters,  ammeters 
and  wattmeters  for  direct<urrent  and  alternating-current  circuits  are 
described  in  bulletin  No.  14D  of  the  Keystone  Electrical  Instrument  Com¬ 
pany,  Ninth  Street  and  Montgomery  Avenue,  Philadelphia. 

ELECTRICAL  SUPPLIES,  including  fans,  generators,  motors,  lamps, 
cables,  insulators,  sockets,  plugs,  switches,  fuses,  shades,  lighting  fixtures, 
telephones  and  heating  devices,  are  illustrated  and  listed  in  publication 
No.  X102  of  Veritys,  Ltd.,  31  King  Street,  London,  W.  C.,  England. 

ELEVATORS.— The  Otis  Elevator  Company,  Yonkers.  N.  Y.,  has 
issued  a  booklet  entitled  “World’s  Wonders,”  which  contains  illustrations 
of  the  ancient  and  modern  wonders  of  the  world.  Among  the  latter  are 
the  skyscrapers  in  New  York  which  have  been  made  possible  by  electric 
elevators. 

INTERURBAN  RAILWAYS. — The  Allis-Chalmers  Company,  Milwau¬ 
kee,  Wis.,  has  issued  bulletin  No.  1058  giving  well-arranged  technical 
descriptions  of  the  equipments  of  the  Winona  (Ind.)  Interurban  Railway 
Company  and  of  the  Indianapolis,  Crawfordsville  &  Western  Traction 
Company. 

INDUCTION  MOTORS  for  25  cycles  and  60  cycles,  rated  at  from  0.5 
hp  to  200  hp,  are  listed  and  described  in  a  bulletin  of  the  Lincoln  Electric 
Company,  Thirty-eighth  Street  and  Kelley  Avenue,  Cleveland,  Ohio. 
These  motors  are  of  the  squirrel-cage  type,  designed  for  two-phase  and 
three-phase  service. 

TUNGSTEN  LAMPS,  with  filaments  arranged  similarly  to  the  filaments 
in  tantalum  lamps,  are  treated  in  a  bulletin  issued  by  Verity’s,  Ltd.,  32 
King  Street,  Covent  Garden,  London,  VV’.  C.,  England.  The  bulletin  also 
contains  descriptions  of  auto-transformers  for  lowering  the  voltage  im¬ 
pressed  upon  the  lamps. 

DIRECT-CURRENT  MOTORS  for  grinding  and  buffing  machines, 
rated  at  from  0.125  hp  to  10  Ip  are  listed  and  briefly  described  in  a 
folder  issued  by  the  Lamb  Electric  Company,  3  Canal  Street,  Grand 
Rapids,  Mich.  Motors  rated  at  from  0.25  hp  to  15  hp  are  discussed  in  a 
separate  folder  of  the  same  company. 

ECONOMIZERS  in  the  boiler  plants  of  steel  mills  are  described  in 
Bulletin  No.  163  of  the  B.  F.  Sturtevant  Company,  Hyde  Park,  Mass. 
Bulletin  No.  161  of  the  same  company  deals  with  economizers  in  the 
plants  of  various  textile  mills.  Each  of  the  economizer  equipments  is 
fully  illustrated  and  described  in  detail. 

DIRECT-CURRENT  GENERATORS  of  the  engine  type,  rated  at  from 
12  kw  to  850  kw,  are  discussed  in  Bulletin  No.  1059  of  the  Allis- 
Chalmers  Company,  Milwaukee,  Wis.  The  bulletin  contains  illustrations 
of  installations  where  these  machines  may  be  seen  in  operation.  The 
various  parts  are  also  shown  separately. 

ENCLOSED  FUSES. — The  Central  Electric  Co.,  Chicago,  is  distribut¬ 
ing  a  new  circular  entitled,  “A  Little  Fuse  History,”  which,  in  addition  to 
calling  attention  to  the  history  of  fuse  development,  also  emphasizes 
the  fact  that  the  present  prices  are  extremely  low.  The  circulars  are 
entitled,  “Buy  While  the  Buying's  Good.” 

TELEPHONES. — Pamphlet  No.  13  of  the  Stromberg-Carlson  Telephone 
Manufacturing  Company,  Rochester,  N.  Y.,  gives  good  description  of 
magneto  telephones  for  electric  interurban  and  steam  railway  dispatching 
systems.  Pamphlet  No.  14  deals  with  compact  series  and  bridging  dry- 
battery  wall  telephones  and  two-piece  portable  desk  telephones. 

DIRECT-CURRENT  MOTORS  AND  GENERATORS —The  Lincoln 
Electric  Company,  Thirty-eighth  Street  and  Kelley  Avenue,  Cleveland, 
Ohio,  has  issued  a  catalogue  dealing  with  direct-current  motors  and 
generators  rated  at  from  0.15  hp  to  7.5  kw.  A  separate  catalogue  of  the 
same  company  describes  and  lists  motors  and  generators  rated  at  from 
4.5  hp  to  too  kw. 

WIRELESS  CLUSTERS  of  detachable  and  regular  types  are  listed 
and  briefly  described  in  Catalogue  isB  supplement  of  the  Dale  Company, 
Ninth  Avenue  and  Hudson  Street,  New  York.  The  detachable  clusters 
are  so  constructed  that  the  bases  may  be  connected  in  place  at  the  proper 
time,  while  the  bodies,  shades,  lamps,  etc.,  can  be  installed  after  the 
mechanics  have  left  the  building. 

FITTING'S. — The  Sprague  Electric  Company,  527  West  Thirty-fourth 
Street,  New  York,  is  sending  out  catalog  No.  424  describing  its  various 
types  of  conduit,  conductors,  boxes,  fittings,  etc.  Among  the  newer  types 
may  be  mentioned  the  single-strip  flexible-steel  conduit  which  is  designed 
especially  for  fireproof  construction.  Special  mention  is  also  made  of 
the  multilet  box,  which  is  one  box  with  many  uses. 

PLUNGER  MAGNETS. — The  Lincoln  Electric  Company,  Thirty-eighth 
Street  and  Kelley  Avenue,  Cleveland,  Ohio,  has  issued  a  bulletin  dealing 
with  solenoids  for  single-phase,  polyphase  and  direct-current  circuits. 
List-prices  are  given  on  alternating-current  solenoids  designed  for  pulls 
of  from  too  to  500  lb.  and  for  strokes  of  from  1  in.  to  8  in.,  and  for 
direct-current  solenoids  giving  pulls  of  from  200  to  600  lb.,  with  strokes 
of  from  4  in.  to  la  in. 
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NEW  TYPE  ON  SIGN.— The  Wehrle  Company,  Newark,  O.,  has 
issued  a  pamphlet  describing  the  new  type  of  sign,  known  as  the 
"Reflecto,”  which  embodies  an  interesting  application  of  the  principles  of 
light  reflection.  The  letters  of  the  sign  are  traced  by  the  faces  of  disks 
cut  in  the  sheet  metal  forming  the  front;  the  disks,  however,  are  not 
entirely  separated  from  the  sheet,  remaining  attached  at  two  diametrically 
opposite  points.  Each  disk  is  bent  at  such  an  angle  toward  the  lamp  or 
lamps  within  the  sign  that  it  reflects  outward  the  light  therefrom,  being 
for  this  purpose  covered  with  aluminum  foil. 

WATER  WHEELS. — \  ii6-page  publication,  issued  by  the  Pelton 
Water  Wheel  Company,  San  Francisco,  Cal.,  as  its  1909  catalogue,  is  in 
reality  a  well-prepared  technical  discussion  of  hydro-electric  developments 
in  which  impulse  wheels  are  employed.  The  catalogue,  which  is  of  text¬ 
book  or  reference-book  nature,  gives  an  excellent  outline  of  the  engi¬ 
neering  features  of  hydraulic  equipments  and  contains  a  list  of  companies 
using  Pelton  wheel.  More  than  12,000  of  these  wheels,  having  an  aggre¬ 
gate  rating  of  1,325,000  hp,  are  now  in  use  in  various  parts  of  the  world. 
The  wheels  are  now  running  under  heads  as  high  as  2150  ft. 


Business  Notes. 


THE  STANDARD  ELECTRIC  ACCUMULATOR  COMPANY  has 
moved  to  91-93  Mercer  Street,  New  York. 

MR.  CHARLES  F.  JOHNSON,  Cleveland,  O.,  has  entered  the  elec¬ 
trical  machinery  fleld  and  will  buy  and  sell  new,  rebuilt  and  second-hand 
machinery  by  a  mail-order  system  which  he  has  found  very  successful 
in  conducting  a  similar  line  of  business. 

THE  DALE  COMPANY,  Ninth  Avenue  and  Hudson  Street,  New  York, 
manufacturers  of  lighting  fixtures,  etc.,  has  recently  added  10,000  sq.  ft. 
to  its  floor  area  and  has  purchased  considerable  equipment  in  order  t« 
possess  proper  facilities  for  handling  its  increased  business. 


THE  NATIONAL  MACHINERY  &  WRECKING  CO.,  Cleveland,  O., 
has  just  issued  a  special  bargain  list,  together  with  prices  on  second-hand 
alternating  and  direct-current  generators  of  50  to  600  k.w.  capacity, 
Corliss  and  automatic  engines,  motors,  extra  armatures  and  leather 
belting. 

CROCKER-WHEELER  MOTORS  FOR  STEEL  MILL.— The  Carnegie 
Steel  Company  has  added  to  the  1550  hp  in  Crocker-Wheeler  motors 
in  its  Duquesne  plant  by  the  purchase  of  three  more  Crocker-Wheeler 
motors  of  the  same  type,  specially  designed  for  rolling-mill  work,  aggre- 
ga^ng  225  hp. 

MUENZEL  GAS  ENGINE  PLANT.— The  Union  Electric  Power  Co., 
Union,  Iowa,  has  ordered  from  the  Minneapolis  Steel  &  Machinery  Co. 
a  ss-hp.  Muenzel  producer  gas  engine  and  gas  producer,  which  will  be 
installed  in  its  new  electric  light  plant.  The  engine  will  be  belted  to 
two  generators. 

THE  SHELTON  ELECTRIC  COMPANY,  Chicago,  has  opened  a 
large  and  commodious  establishment  at  105  West  Forty-second  Street, 
New  York  City.  This  was  necessitated  owing  to  the  increased  demand 
for  its  product  and  in  order  to  take  care  of  its  export  trade.  An  inter¬ 
esting  exhibit  of  vibrators,  centrifuge  and  other  electrical  appliances  has 
been  arranged  in  the  offices. 

UTICA  DROP  FORGE  &  TOOL  COMP.4NY  TO  MARKET  ITS 
OWN  PRODUCT. — The  Utica  Drop  Forge  &  Tool  Company,  of  Utica, 
N.  Y.,  has,  dating  from  the  first  of  April,  1909,  sold  its  own  product 
direct  to  the  trade.  This  company  claims  to  be  the  largest  nipper 
and  plier  factory  in  the  world,  having  more  than  an  acre  of  area  under 
roof,  and  uses  a  mile  of  industrial  railroad  upon  its  premises  in  carrying 
its  product  from  department  to  department.  Its  plant  is  new,  the  old 
plant  having  been  destroyed  by  fire  about  two  years  ago,  and  is  along 
the  most  modern  and  improved  lines  for  heat,  light,  air  and  sanitation 
and  for  the  economical  and  rapid  handling  of  the  product. 
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UNITED  STATES  PATENTS  ISSUED  April  13,  1909. 

[Conducted  by  Wm.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

9*7. 749-  CIRCUIT  CONTROLLER;  S.  Cabot,  Brookline,  Mass.  App. 
filed  Nov.  10,  1908.  For  controlling  the  circuits  in  wireless  teleg¬ 
raphy,  being  serially  connected  in  a  sonorous  circuit  and  having 
a  plurality  of  sets  of  serially  subdivided  electrodes  arranged  on  a 
drum  with  power  operated  means  tor  creating  relative  movement 
between  them. 

917,760.  SWITCH;  G.  W.  Hart,  Hartford,  Conn.  App.  filed  Nov.  2, 
1907.  After  the  circuit  is  completed  it  is  magnetically  kept  closed 
and  then  quickly  broken,  by  means  of  an  electrically  actuated  main 
circuit  switch  and  a  pilot  switch. 

917,778.  MEANS  FOR  STARTING  .\RC  LAMPS;  G.  M.  Little, 

Pittsburg,  Pa.  App.  filed  May  6,  1907.  The  electrodes  are  brought 
into  and  out  of  engagement  with  each  other  to  remove  the  fused 
slag  by  means  of  an  electromagnet,  acting  independently  of  the 
feeding  mechanism. 

917.785.  INSUL.ATING  SUPPORT  FOR  HIGH-TENSION  CON¬ 

DUCTORS;  R.  D.  Mershon,  New  York,  N.  Y.  App.  filed  May  21, 
1907.  A  substitute  for  the  old  style  insulators  oy  combining  a 
number  of  longitudinal  insulating  units  in  a  frame  work  so  ar¬ 
ranged  that  the  mechanical  strains  are  resisted  by  tensional  and 
compressive  strains  in  the  units. 

917.787.  PROCESS  OF  MAKING  STORAGE-BATTERY  PLATES; 
W.  Morrison,  Chicago,  Ill.  App.  filed  Jan.  12,  1905.  Process  of 
preparing  a  paste  which  consists  in  mixing  soft  lead  and  an  oxide 
of  lead,  reducing  to  a  paste  and  adding  a  liquid  preparation  of 
water,  acetone,  sulphate  of  ammonia  and  acetic  acid. 

917,794.  TRANSFORMER  SYSTEM;  K.  C.  Randall,  Edgewood  Park, 
Pa.  App.  filed  July  6,  1908.  Means  of  automatically  determining 
the  oraer  in  which  the  primary  terminals  of  the  transformer  are 
connected  and  disconnected  from  the  supply  circuit.  A  group  of 
transformers,  transforming  three-phase  into  two-phase  which  is  con¬ 
trolled  by  electrically  operated  switches  governing  the  connection 
between  them,  and  the  tnree-phase  circuit  and  a  manually  operated 
switch  governing  the  electrically  operated  switches  and  determining 
the  above  order. 

917.79s-  ELECTROLYTIC  CELL;  J.  H.  Reid,  Newark.  N.  J.  App. 

filed  Dec.  28,  1908.  Minimizes  skin  friction  and  makes  a  uniform 

deposit  of  the  metal  by  arranging  the  electrodes  concentrically, 
rotating  them  in  opposite  directions,  circulating  the  electrolyte  be¬ 
tween  them,  taking  out  the  electrolyte  and  regenerating  and  resup¬ 
plying  it. 

917,796.  ELECTRIC  FURNACE;  J.  H.  Reid,  Newark,  N.  J.  App. 

filed  Dec.  30,  1908.  Furnace  for  refining  ore  containing  silica  in 
which  a  treating  table  is  used  formed  of  a  plurality  of  converging 
electrodes  and  resistance  elements  having  perforations  through 
which  the  melted  meUl  may  drop,  together  with  a  scraper  for 
spreading  the  metal  on  the  table. 

917,806.  ELECTRIC  MOTOR;  R.  Siegfried,  Pittsburg.  Pa.  App. 

filed  May  22,  1905.  A  direct  current  motor  with  readily  accessible 
brushes  and  with  a  field  magnet  frame  that  is  open  at  the  com- 
m.iitator  and  provided  with  brush  supporting  ribs. 

917,830.  SIGNALING  SYSTEM  FOR  RAILWAYS;  M.  W.  Zabel, 
Chicago,  Ill.  App.  filed  April  13,  1907.  The  track  is  divided  in  a 
series  of  locks  with  a  selective  signal  receiving  device  at  a  signal 
station,  and  electric  means  connected  with  the  track  to  selectively 


operate  the  signal  to  indicate  various  positions  of  the  trains  on  the 
track. 

9I7,847.  SELF-CENTERING  FIXTURE  STUD;  J.  L.  Corey,  In¬ 
dianapolis,  Ind.  App.  filed  Dec.  24,  1907.  The  studs  for  electric 
light  fixtures  are  provided  with  a  universal  joint  so  as  to  permit 
them  to  be  adjusted  in  the  correct  position  from  the  wall  after 
they  have  been  knocked  out  of  place. 

917,858.  CONTROLLER  FRAME;  H.  W.  Forslund,  Chicago,  Ill.  App. 
filed  Dec.  14,  1906.  Electric  hoist  for  elevators  in  which  the  con¬ 
troller  frame  is  provided  with  inculating  supports  for  the  con¬ 
troller  and  with  means  for  clamping  the  controller  supports  within 
the  frame. 

917.867.  ARC  LAMP;  W.  G.  Housekeeper,  Wilkinsburg,  Pa.  App. 
filed  July  9,  1906.  For  reestablishing  arcs  in  lamps  with  electrooes, 
one  iron  and  the  other  titanium  oxide,  by  means  of  an  electro¬ 
magnet  whose  circuit  is  controlled  by  an  arm  attached  to  the 
electrode. 

917.868.  SYSTEM  OF  CONTROL,  H.  D.  James,  Pittsburg,  Pa.  App. 
filed  June  2,  1905.  In  combination  with  a  supply  circuit  and  motor, 
of  switches  for  establishing  the  motor  armature  circuits  for  forward 
and  back  rotation  and  relay  switches,  for  preventing  interruption  of 
the  field  magnet  circuit. 

917.87.S.  METHOD  OF  MAKING  ELECTRODES;  E.  W.  Jungner, 
Kneippbaden,  Sweden.  App.  filed  June  23,  1906.  The  method  of 
making  electrodes  which  consists  in  electrolizing  a  plate  of  magnetic 
metal  in  a  bath  of  semi-solid  substance,  then  removing  the  sub¬ 
stance  and  subjecting  the  plate  to  a  charging  current  in  a  suitable 
electrolyte. 

917.897-  AUTOMATIC  CONTROLLING  MECHANISM  FOR  FLUID 
PRESSURE  SYSTEM;  W.  J.  Richards,  Milwaukee,  Wis.  App.  filed 
July  15,  1908.  For  air  compressors  driven  by  electric  motors.  In¬ 
cludes  step  by  step  mechanism  connected  with  the  motor  with  means 
for  rendering  it  inoperative  and  means  operated  by  the  motor  for 
rendering  it  operative,  thus  cutting  out  the  starting  resistance  step  by 
step. 

917.898-  CONTACTOR  COMMUTATOR  FOR  DYNAMO  ELECTRIC 
MACHINES;  H.  R.  Rivers-Moore  &  J.  McL.  Donald,  London,  Eng. 
App.  filed  Oct.  5,  1907.  The  contact  doors  are  moved  relatively 
slowly  against  the  collector  segments  and  suddenly  released  to  effect 
a  rapid  break. 

917.916.  TIME  RELAY  FOR  SELECTIVE  SIGNALING;  H.  A. 
Watson,  Kendallsville,  Ind.  App.  filed  March  26,  1908.  Selective 
ringing  means  for  party  telephones,  by  means  of  a  normally  opened 
switch  and  retarding  mechanism  therefor  actuated  by  a  relay. 

917,964.  BRUSH  riOLDER;  A.  Rae,  McKeesport,  Pa.  App.  filed  Oct. 
12,  1908.  A  brush  holder  having  a  base,  a  head,  links  connecting 
the  base  and  head  with  means  for  maintaining  them  in  electricu 
contact  with  the  base  and  head  and  means  for  regulating  the  spring 
ressure  between  the  base  and  head  as  to  vary  the  pressure  of  the 
rush  upon  the  commutator. 

918,013.  PAPER  FEED  MECHANISM;  G.  S.  Conger  and  C.  Pearce, 
New  York,  N.  Y.  App.  filed  Dec.  27,  1906.  A  positive  paper  feed 
for  printing  telegraphs  actuated  by  a  shaft  and  sleeve  which  is 
intermittently  locked  to  the  shaft. 

918,086.  CIRCUIT  CONTROLLING  DEVICE;  R.  B.  Patterson,  Wash¬ 
ington,  D.  C.  App.  filed  July  3,  1906.  A  circuit  controller  _  for 
controlling  arc  lamps  circuits  to  put  them  out  at  the  proper  time, 
comprising  a  clock  and  contacts  controlled  by  the  clock  and  a  con¬ 
trolling  electromagnet  means  to  establish  or  interrupt  the  circuit. 
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918,088.  GARMENT  HOOK;  H.  Poppertt,  Buffalo,  N.  Y.  Ap^p.  filed 
Jan.  16,  1909.  A  garment  hook  which  rings  an  alarm  wnen  the 
garment  is  removed  oy  unauthorized  persons. 

918,102.  SOCKET  FOR  INCANDESCENT  LAMPS;  W.  C.  Tregoning, 
Cleveland,  Ohio.  App.  filed  Jure  26,  1908.  _  A  socket  for  lamps 
having  two  oppositely  arranged  insulating  disks  having  fiat  sided 
contact  members  mounted  thereon  and  a  rotatable  ratchet  pressing 
them  together  laterally. 

918,119.  ELECTRIC  FIXTURE;  W.  J.  Boemper,  Rutherford,  N.  J. 
App.  filed  Oct.  4,  1907.  A  base  box  for  snap  switches  adapted  to 
straddle  the  molding  and  of  insulating  material.  Details. 

918,127.  INSULATOR;  W.  G.  Clark,  New  York.  N.  Y.  App.  filed 
July  27.  1908.  .\n  insulator  which  holds  the  wire  so  it  cannot  be- 
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corne  loose  by  means  of  a  wire  receiving  slot;  a  restricted  opening 
leading  thereto  and  suitable  shoulders.  The  wire  is  held  in  by  a  key. 

918,164.  AL.\RM  APPARATUS;  W.  H.  Kirnan,  Bayonne,  N.  J.  App. 
filed  Dec.  21,  1908.  For  fire  alarm  boxes  to  prevent  interference 
between  two  or  more  signal  transmitters  in  series.  Includes  a  closed 
circuit  signal  wheel,  a  non-interfering  magnet  having  an  armature 
and  a  controller  connected  to  the  armature  actuated  by  the  wheel 
which  controls  contacts  in  series  with  the  magnet. 

918,181.  ELECTRIC  FLASH-LIGHT  ATTACHMENT;  F.  .Meadows, 
Berkeley,  Cal.  App.  filed  March  29,  1907.  A  flash  light  which 
can  be  attached  to  the  finger  of  the  user, 

918,199.  POLARIZED  RELAY;  P.  Ribbe,  Halensee,  near  Berlin,  Ger¬ 
many.  App.  filed  Jan.  28,  1909.  A  polarized  relay  for  currents  of 
micro-voltage  or  micro-amperage.  Makes  use  of  a  permanent  magnet 
with  field  coils  and  a  rectangular  frame  carrying  the  armature  of 
superposed  plates  of  soft  iron. 

918,202.  INCANDESCENT  LAMP  CLUSTER;  F.  Schwartz  and  L. 
Kleininann,  New  York,  N.  Y.  App.  filed  Feb.  26,  1908.  A  lamp 
cluster  having  a  block  and  a  rotatable  stem  carrying  contact  plate, 
so  arranged  that  the  lights  may  be  turned  on  in  groups  of  one,  two  or 
more  lights. 

918,208.  TRANSMITTING  APPARATUS;  H.  Shoemaker,  Jersey  City, 
N.  J.  App.  filed  Dec.  23.  1905.  A  wireless  transmitter  apparatus 
to  avoid  sparking  at  the  telegraph  key  by  means  of  inductive  re- 
sistanKS  of  different  magnitudes  connected  in  the  circuit  and  an 
inductive  resistance  and  a  key  adapted  to  close  the  circuit  in  parallel 
to  one  of  the  resistances. 

918,221.  STORAGE  BATTERY  GRID;  W.  M.  Thayer,  Hartford,  Conn, 
App.  filed  April  17,  1908.  A  storage  battery  rib  formed  of  a  number 
of  bars  with  flanged  ends  parallel  with  each  other  so  as  to  form 
jtockets  between  them.  The  active  member  consists  of  a  plural 
number  of  rods  inserted  axially  into  the  pockets. 

918,223.  ELECTRICAL  FUSE;  W.  H.  Tidmarsh,  Elgin,  Ill.  App. 
filed  May  31,  1907.  Details  in  fuse  construction  to  permit  reatfify 
replacing  them. 

918.254.  ARRANGEMENT  OF  WINDINGS  FOR  ELECTROMAG¬ 

NETIC  CLUTCHES;  H.  Ast,  Vienna.  Austria-Hungary.  App.  filed 
Elec.  26.  i9c8.  .4n  electromagnet  clutch  in  which  the  wires  are  pro¬ 

vided  with  an  insulating  envelo|M  making  them  air-tight  and  moisture- 
tight,  and  preventing  the  admission  of  gases. 

918.255.  ANTENNA  FOR  WIRELESS  TELEGRAPHY;  H.  E.  Athearn, 
Brooklyn,  N.  Y.  App.  filed  May  23,  1908.  Antenna  for  wireless 
made  up  of  a  plurality  of  loops  extending  horizontally  between  the 
upright  poles  and  lying  in  a  vertical  plane  between  them. 

918.256.  HERTZIAN  WAVE  METER;  C.  D.  Babcock,  New  York, 
N.  Y.  App.  filed  May  27,  1908.  Consists  of  a  condenser  composed 
of  a  pair  of  concentric  metal  cylinders  adjustable  longitudinally 
with  relation  to  each  other,  provided  with  a  spirally  wound  inductance 
and  wave  measuring  scale. 

918.257.  STATIC  CONDENSER;  C.  D.  Babcock.  New  York,  N.  Y. 
Apn.  filed  June  30,  1908.  The  dieletric  of  a  condenser  is  provided 
with  an  insulating  flange  extending  at  right  angles  to  the  insulating 
surface. 

918,262.  METHOD  OF  FORMING  JUNCTION  AND  FEEDING  POINTS 
IN  ELECTRICAL  AERIAL  DISTRIBUTION  SYSTEMS;  H.  Behr- 
end,  Sudene,  near  Berlin,  Germany.  App.  filed  May  21.  1908.  Masts 
are  provided  for  carrying  several  groups  of  feeders  and  the  junction 
points  arc  simplified  by  joining  two  conductors  of  like  polarity 
together  with  two  safety  devices  between  them  and  arranging  the 
trains  of  conductors  of  like  polarity  in  different  planes. 

918,269.  PROCESS  FOR  PRODUCING  METALS;  H.  S.  Blackmore, 
Mount  Vernon,  N.  Y.  App.  filed  Sept.  24,  1907.  Consists  in  ex¬ 
posing  a  substance  containing  a  metal  and  oxygen  capable  of  re¬ 
acting  with  a  carbid  to  yield  metal  to  electrolysis  at  the  same  time 
employing  an  anode  containing  calcium  carbide. 

918,278.  AUTOMATIC  ELECTRIC  FIRE  AND  HEAT  ALARM;  J.  W. 
Butterworth.  Richmond,  near  Auckland,  New  Zealand.  App.  filed 
Feb.  24,  1908.  An  automatic  alarm  in  which  a  short  tube  containing 
a  thermostatic  fluid  also  carries  contact  wires,  the  circuit  being 
closed  by  the  expansion  of  the  fluid. 

918,287.  TROLLEY  DEVICE  FOR  ELECTRIC  CARS;  W.  A,  Craw- 
ford-Frost,  Baltimore,  Md.  App.  filed  Oct.  13,  1908.  A  trolley 
wheel  support  having  an  L-shaped  pole  urged  upwardly  by  a  spring 
and  provided  with  a  guide. 

918,201.  KEYBOARD  TRANSMITTER  FOR  MORSE  AND  OTHER 
TELEGRAPHIC  CODES;  P.  B.  Delany,  South  Orange,  N.  J.  App. 
filed  July  10,  1903.  When  a  key  is  depressed  devices  are  operated 
which  automatically  effect  the  transmission  of  dots  and  dashes. 


918,^2.  TELEGRAPHY;  P.  B.  Delany,  South  Orange,  N.  J.  App. 
filed  May  22,  1905.  _  An  electrochemical  telegraph  in  which  the 
capacity  on  the  line  is  used  to  complete  the  signals. 

918,^3.  TELEGRAPHY;  P.  B.  Delany,  South  Orange,  N.  J.  App. 
filed  May  24,  1905.  The  transmission  of  dot  signals  is  effected  by 
the  combined  use  of  two  or  more  electromagnet  devices,  the  first 
one  when  the  key  is  depressed  closing  the  circuit  to  be  charged  and 
the  last  one  breaking  the  circuit. 

918,294.  AUTODOT-TRANSMITTER;  P.  B.  Delany,  South  Orange, 
N.  J.  App.  filed  June  21.  1906.  A  loosely  mounted  sliding  impact 
weight  is  set  into  motion  oy  the  armature  lever  to  make  the  dots. 

9i8,«6.  METHOD  OF  WIRELESS  SIGNALING;  R.  A.  Fessenden, 
Brant  Rock,  Mass.  App.  filed  July  1,  1907.  A  method  of  wireless 
signaling  employing  the  apparatus  of  918,307  bejow,  eliminating 
disturbing  impulses  by  generating  waves  of  a  definite  frequency  in 
groups  of  a  group  frequency  of  250  per  second,  but  within  the 
limits  of  audibility  and  receiving  the  same  with  an  indicator  unre¬ 
sponsive  to  the  group  frequency. 

918,307.  APPARATUS  FOR  WIRELESS  SIGNALING;  R.  A.  Fes¬ 
senden,  Brant  Rock,  Mass.  App.  filed  Aug.  25,  1908.  •  Avoids 

atmospheric  disturbances  by  providing  a  generator  sending  out  waves 
of  a  definite  frequency  higher  than  250  per  second  and  breaking 
them  up  into  trains  which  succeed  each  other  at  a  frequency  above 
the  normal  frequency  used  for  alternating-current  work.  The 
attention  of  the  hearer  is  concentrated^  on  the  higher  note^  so  that 
the  low  noises  made  by  atmospheric  disturbances  do  not  affect  him. 

918,322.  TELEGRAPH  SYSTEM;  G.  E.  Hines,  New  York,  N.  Y.  App. 
filed  July  30,  1908.  A  duplex  telegraph  which  can  also  be  used 
as  a  quadruplex.  Uses  two  sources  of  current,  one  for  sending 
induced  impulses  and  the  other  for  sending  continuous  current 
impulses. 

918,330.  SYSTEM  OF  INSUI.  \T10N  FOR  HIGH  VOLTAGE  ELEC¬ 
TRIC  CONDUCTORS;  F.  M.  Locke,  Victor,  N.  Y.  App.  filed  April 
9,  1907.  A  series  of  petticoat  insulators  is  arranged  in  series  be¬ 
tween  the  supports  and  tie  pieces  connect  insulators  and  supports  and 
exert  compression  strains  upon  them. 

9  >8,353.  SWITCH;  L.  H.  Moulthrop,  Bridgeport,  Conn.  App.  filed 
Sept.  10,  1908.  A  double  push  button  switch  of  particular  construc¬ 
tion. 

918.370.  APPAR.\TUS  FOR  THE  ELECTROLYTIC  DECOMPOSI¬ 
TION  OF  ALKALI  CHLORID  SOLUTIONS  BY  MEANS  OF 
MERCURY  CATHODES;  J.  J.  Rink,  Copenhagen,  Denmark.  App. 
filed  May  4,  1908.  An  improved  apparatus  for  treating  alkali  chlorids. 
Makes  use  of  two  separate  concentration  cycles  so  that  the  amalgam 
next  the  cathode  is  separated  from  the  anodes  by  a  diaphragm  and 
each  portion  connected  with  a  concentration  receptacle. 

918,377.  TROLLEY  GUARD;  G.  W.  Sandiford,  Mobile,  Ala.  App.  filed 
Oct.  5,  1908.  A  guard  for  trolley  wires,  the  pole  having  a_  slotted 
opening  in  which  is  mounted  a  spring  pressed  rack  carrying  the 
wheel. 

918,402.  CONTROLLER  FOR  ELECTRICALLY  DRIVEN  AUTOMO¬ 
BILES;  A.  Vorreiter,  Berlin,  Germany.  ;App.  filed  April  23,  1907. 
Details  in  a  drum  controller  for  automobiles. 

918,413.  BURGLAR  ALARM;  W.  T.  Anderson,  Jr.,  Tarentum,  Pa. 
App.  filed  April  29,  1908.  A  burglar  alarm  connected  to  a  tread 
plate  which  is  placed  upon  the  stair  of  the  stairway. 

918,417.  AUTOMATIC  ALTERNATING-CURRENT  CONTACT  APPA¬ 
RATUS;  C.  E.  L.  Brown,  Roemerburg,  leaden,  Switzerland.  .App. 
filed  August  27,  1906.  For  operating,  an  electro-magnetic  circuit 
breaker  by  means  of  an  induction  device  which  by  reason .  of  the 
return  current  is  actuated  to  close  a  local  circuit  containing  the 
electro-magnetically  operated  switch. 

918,419.  PROCESS  FOR  PRODUtiNG  CARBIDS;  Remo  Catani,  Rome, 
Italy.  -App.  filed  Jan.  15,  1906.  The  process  of  making  calcium 
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carbide  compounds  consisting  in  coating  the  carbon  with  slacked  lime 
and  placing  it  and  the  lime  into  an  electric  furnace. 

918,434.  SWITCH;  G.  Gaglio  and  L.  Villani,  Milan,  Italy.  App.  filed 
Nov.  2,  1907.  An  electric  time  switch  operating  mechanism  of  the 
type  wherein  a  ^and  glass  is  used  to  bring  the  devices  into  circuit 
closing  position. 

918,439.  ELECTRIC  PROCESS  FOR  GASSING  THREADS;  G.  Gin  and 
V.  Courtecuisse,  Lille,  France.  App.  filed  Sept.  11,  1907.  For  singe¬ 
ing  waste  projecting  from  threads  by  means  of  electrically  heated 
surfaces  in  the  presence  of  excess  of  oxygen. 

918,477.  INCANDESCENT  LAMP  SOCKET;  F.  E.  Seeley,  Bridgeport, 
Conn.  App.  filed  April  21,  1908.  Has  -a  rotary  spindle  carrying  a 
contact  comprising  an  external  conducting  band,  a  shell  within  the 
same  and  an  interposed  insulating  envelope. 

918,489.  AUTOMATIC  SWITCH  FOR  LIGHT  AND  POWER  CIR¬ 
CUITS  AND  THE  LIKE;  P.  H.  McCormack,  New  York,  N.  Y. 
App.  filed  March  17,  1908.  A  plurality  of  switches,  each  controlling 
a  lamp,  etc.,  which  can  be  thrown  in  successively.  The  work  is 
done  by  a  solenoid. 


